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PREFACE 


This document ts the Illustrated Product Maintenance Manual for the Wang PC 
380 computer. The manual’s purpose 's to provide the Customer Engineer with 
inforination to install, operate. troubleshoot, and repair the PC G80 computer 
In the field. 


First Edition (July, 1987) 


This is the first edition of the PC 380 Product Maintenance Manual. The 
material in this document may only be used for the purpose stated in the 
preface. Updates and/or changes to this document will be published as Publica- 
tion Update Bulletins (PUBS) or subsequent revised editions. 


¢ Copyright 1987 by Wang Laboratories, Inc. 


741-1793 Page COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 1 
INTRODUCTION 
Page 
let “SCOPE AND PURPOSE. sicutessccscaantenacwsseclaide ann ecsantccselestives dane 1-1 
1.2 ORGANIZATION AND LAYOUT ou... ccc ccce ccc eee eee enneeees 1-2 
SECTION 2 
IDENTIFICATION 
Page 
eek WAJOR ASSEVIBUIES. css: nccavesceuienntotasccoacerrunmobssaieinade heer aaniieds o- 
2.c ELECTRONICS ENCLOSURE MAJOR PARTS ............0... ce, 2-2 
2.3 WORKSTATION MONITOR MAJOR PARTS. ou... cece, 2-3 


741-1793 Page al COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 3 
CONTROLS AND INDICATORS 


Page 

o.). UPERATOR GONHOS:: scot cnasaeuctcoasantaensicdesiateversaiineranenus 3-1 
3.17.1 Electronics Enclosure Front Panel Controls ...................008 3-1 
3.1.2 Electronics Enclosure Rear Panel Controls ...................0008 3-2 
3.1.3 Workstation Monitor Controls: Front. ...........cccccceeee eens eee es 3-3 
3.1.4 Workstation Monitor Controls: Rear ......... cc cccece cree ence eens 3-4 
3.1.9 Workstation Keyboard Controls ........... cece cee e ee ene ene ee ene es 3-5 
32 UOPERAIOR INDICATORS: somevecsnstntasacencseonwientestiawenexnrseorindtine ta: 3-6 
3.2.1 Electronics Enclosure Front Panel Indicators ..................... 3-6 
363: SERVIGE CONTROLS: viscscsroscasnasmaeeiaiaenmastevareeieveresataeste haa 3-7 
3.3.1 Electronics Enclosure: CPU Board Controls ............00.0...... 3-7 
3.3.2 Electronics Enclosure: Winchester Disk/Floppy Diskette 

Gontroiler: Board COmECOIS: sussccsncertinanervsxviapniiekesscadaneateses 3-9 
3.3.3 Electronic Enclosure: Monochrome/Color (EGA) Video 

BOSC! SOM GMOlS . acsucun vii s ueduidadaihceeruteistus aatuahastaueaeiaansanans 3-10 
3.3.4 Electronics Enclosure:Wang Local Office Connection 

(WEOG) Board (CONEFOIS: scimiasessienscceiiwemviniwriagaiiiousanarsdan 3-11 
3.3.9 Electronics Enclosure: Synchronous/Asynchronous 

Communications Board Controls ........c ccc ceceeee tees eee ee es 3-12 
3.3.6 Electronics Enclosure: 16-Bit Expanded Memory Board 

ES OIVO ONS: crete ctssrscensee ees tvenpecnean ated eacamiasentecste anette tec 3-13 


741-1793 Page iv. COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 3 
CONTROLS AND INDICATORS (CONT.) 


Page 
O4 SEAVICE INDIGATORS: scccacttcactontdsenmsioutertermneie ian eee 3-14 
3.4.1 Power Supply DC Voltage Test Points ................c cece eee 3-14 
3.4.2 Video Adapter Plate: Monitor and Keyboard Test Points . 3-195 
3.4.3 Floppy Drive Voltage Test POINtsS ........ cece cce cece eee eens 3-16 
3.4.4 Winchester Drive Voltage Test Points ..................cc cee 3-17 
SECTION 4 
OPERATION 
Page 
4.1 POWER-UP AND B.I.T. DIAGNOSTIC PROCEDURE .................. 4-1 
4.2 CHANGING SYSTEM SPEED ou...... cesses cee ceeenen eset neeenees 4-3 
4.3 POWER-DOWN PROCEDURE. ......... ccc eer e cent ene nent eres 4-4 


741-1793 Page V COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 5 
PREVENTIVE MAINTENANCE 


Page 

Sel (PWS GRE DUE. vy ccuncvanuneynaraceenisarde senna euiineiettaoteeniedtn waa O- 1 
SECTION 6 
TROUBLESHOOTING 

Page 
Bet. TOOLS-AND EQUIPMENT siscisuasiatsnimvancserrivtsingidenieuortaedrien 6-1 
6.2 POWER-UP DIAGNOSTIC (BUILT-IN TEST) oo... eee 6-2 
6.2.1 Built-in Test (B.1.T.) D@SCrIPtION ....... cece cece e nett nee enes 6-2 
6.2.2 Blade HERRON IWESSAGES: nx hedusonenimnicdsvesansineternaohoadnmenamatsseacons 6-3 
6.2.3 Bibs. MePhOl IBGE: SOOCS. eriani haste nciosushadiisdccnedueatcbendeniiasuaiers 6-5 
6:3 DIAGNOSTIC WHEW” sciicinatonsetebacews srs avencaitaciranmntrecobeariadaide 6-7 
6.3.1 Diagnostic Utility DESCrIPtION 0.0... ccc cece eee e ee ene tetra eae 6-7 
6.3.2 Running Diskette Diagnostic Utility o..... cece eee 6-8 
B44 “IROUBLESHOOTING STRATEGY  sticiintcnrrcnsisnapreieivomiaaimikess 6-9 


741-1793 Page Vi COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 7 
REPAIR 

Page 
72 ‘FOOLS AND EQUIPMENT Scscicusdisiccicsnasoriteatehosssaxiwageedtiein 7-1 
die -AEMIOVAL PROCEDURES isda teriia cs visedeeniniecereeeete 7-2 
7.2.1 Electronics Enclosure Top/Front Cover Removal ................ 7-2 
7.2.2 seneral BOard REMOVE isadisdsvesaveinsercrndinn Haveiideserininadeeaion 7-4 
7.2.3 Floppy Diskette Drive Removal ........c cece cee te nee eee eens 7-6 
7.2.4 Winchester Disk REMOval ........ ccc ccccceecese sees eeeeee reer eneees 7-8 
7.2.9 Power Supply FHEMOVAl scuicuuinidentitaiiciarnarannne taawledetimaninees 7-9 
7.2.6 80287 Coprocessor Removal ............:..ccccceceeseeeneeeneeneenes 7-11 
7.2.7 CPU Board Removal ...........cccccccceccesereeseeteeeenenaes aie neers 7-12 
7.2.8 LIEW BaALeery “HEMOVEl .cescsamneniorsassehanidin ssaeeenaeeretans: 7-14 
7.2.9 DOCAKEr REMOVAl: siciscttincrcstiwennes ec sinachionngliecueneeneilexnsaseia 7-19 
7.2.10 Keylock/Power Switch Assembly Removal ...............0:.0008 7-16 
7.2.11 Video Adapter Plate Removal ..........cc cece ccee eee ene eens een eens 7-17 
7 ele Serial/Parallel Port Panel Removal ..............ccccccecee eens eens 7-19 


741-1793 Page Vil COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 8 
ADJUSTMENTS 
Page 
Bt) «6(TOOLS AND EGUIPMENT: scuswanwredaicoorsotamasienmsacetan sates peer 8-1 
68.1.1 OSC: OG S> jepantnaneae sansa reestro nuts ia ian ait cdalens entree meetin: 8-1 
Be. MECHANICAL ADJUSTMENTS: cviscetcscervnronss dapniurwasataneien 8-2 
8.2.1 Mating Arm Adapter Plate to Monitor Arm .......... veo 8-2 


741-1793 Page Vi COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 9 
UNPACKING AND SETUP 


Page 

9.1 TOOLS AND EQUIPMENT scitciieeisccecieteieewereesisinsoivetiweneens 9-1 
ae WNPAGCKING PROCEDURES: spenunsicesner genera smuuemenaene 9-2 
9.2.1 Unpacking and Inspecting Electronics Enclosure ................. 9-2 
9.2.2 Unpacking Workstation Monitor .............cccccceeeeeeeeeeene ene ea tenes 9-3 
9.2.3 Options OVerpack BOX: sxiiusassnisaneer idan iaviayrenveasnedsadeearetaees 9-4 
9.3 SWITCH SETTINGS AND JUMPERS ....... cece cece eres 9-5 
9.3.1 Electronics Enclosure Line Voltage Select Switch ............. 9-5 
9.3.2 CPU Board: Monitor Type Jumper ou... eeceeee cree eee eenees 9-6 
9.3.3 CPU Board: Serial Port Jumper Settings .............cccceeeee eens 9-7 
9.3.4 CPU Board: Parallel Port Jumper Settings ..............ccceeeees 9-8 
9.3.5 CPU Board: Memory Configuration Jumper Settings .......... 9-9 
9.3.6 CPU Board: Math Coprocessor Jumper Settings ............ 9-10 
9.3./ CPU Board: ROM Size Selection Jumper Settings .......... 9-11 
9.3.8 CPU Board: Keyboard Reset Jumper Settings ............... 9-12 
ro to ire CPU Board: Real-Time Clock and Printer Acknowledge 

Signal JUMper GetCtinGS .......ccccccsccecceeeeeeeeseeeevseeeveesveeeees 9-13 
9.3.10 Monochrome/Color (EGA) Video Board: Switch 

BSELIAOS snoocceinrivsaataneia denned ceamidihenshn thai diead telnet nnd 9-14 
9.3.11 Monochrome/Color (EGA) Video Board: Jumper 

PCUCINGG. -ante sonatas arcneian faauesniea titania aaerraiecaneaaens eerie 9-16 
9.3.12 Winchester Disk/Floppy Diskette Controller Board: 

SWIG OeCUINGS: s.cateciied aetose nad cleotoreanepenimuied Goeansasoaeiee 9-17 


741-1793 Page ix COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 9 
UNPACKING AND SETUP (CONT.) 


Page 
9.3.13 Winchester Disk/Floppy Diskette Controller Board: 
GUMPEP SSCCLINGS: saccasscccidniseieerusyewemenienseeaedroemtiad 9-18 
9.3.14 Wang Local Office Connection (WLOC) Board: 
PWIECH  SECRINUS: icasceuvecccs ce eouceoabeudtinaetatcadiaerndt tata 9-19 
9.3.15 Wang Local Office Connection (WLOC) Board: 
WUIMIDE SELINGS: sacucnolesscweruinntiteanqedermnes teenie sandman. 9-20 
3.3.16 Synchronous/Asynchironous Communications Board: 
WICC) -SELUINGS:: any inkasuremiasaanieuicianiawataobaccuniesmee nica nreinedan 9-21 
9.3.17 Synchronous/Asynchronous Communications Board: 
JUMPER SECLINGS. sotsciurnterdtaccrdnladciadcevannisseuaowaiantens 9-22 
9.3.18 Expanded Memory Board: Switch Settings ..................068. 9-23 
H4 <GONNECTIONG® siscotivinsqucisaiebiadstenmeiatanaaieresinnt dotipaotaseuad 9-30 
9.4.1 Electronics Enclosure: Board Locations .............ccccccceee ees 9-30 
94.2 Winchester Disk/Floppy Diskette Cabling Connections ..... 9-31 
9.4.3 Electronics Enclosure: I/O Connections ................cccceeee ees 9-32 
9.4.4 Electronics Enclosure: AC Power Connections ................. 9-34 
9.4.9 Monochrome Monitor Connections ..........ccccccceeeee eee ee eens .. 9-35 
9.4.6 Electronics Enclosure: Intra-Unit Cabling ..................0.08 9-36 
Se mmm | Oe oe 2 | a | wa OC ee One 9-37 
= ea CPU Board: DC Voltage and Ripple Checks ..................... 9-37 
9.5.2 Video Adapter Plate: Monitor and Keyboard DC Voltage 
ENG: FIDDIE IGNECKS: sniscicisnrtscntesteieaniqudoaianinniananivenssatinedens 9-38 
9.5.3 Floppy Diskette Drive: DC Voltage and Ripple Checks ..... 9-39 


9.5.4 Winchester Disk Drive: DC Voltage and Ripple Checks .... 9-40 


741-1793 Page xX COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 9 
UNPACKING AND SETUP (CONT.) 


Page 
9-6: WNSTALEING: OPTIONS: uvaccscsasacmioncnasctnagunnaseeeeiormeutetiweesetent 9-4" 
9.6.1 80287 Coprocessor Installation .......... cc cceccee cette ners 9-41 
9.6.2 Option Board Installation .......... cece eet ce nee e eee ee ener nie 9-42 
9.6.3 Floppy Diskette Drive ‘'B” Installation .......... eee 9-43 
9.6.4 Winchester Drive ‘'C"' Installation ........... ccc ceeceeee eee en ees 9-44 
9.6.5 Full-Height Winchester Drive “'D” Installation .................. 9-45 
9.6.6 Half-Height Winchester Drive ‘‘D'’ Installation ................. 9-46 
9.6.7 Installing Single In-Line Memory Module (SIMM) .............. 9-47 
a.7. SOFIWARE INSTALLATION: vrcosvuinmioetascusencindesertaeisantaatenen 9-48 
og INSTALL Program: D@SCTPIPtion ....... cee ccececee neers ene e nae es 9-48 
9.7.2 Preparing Winchester Dive ........ cc cccccccce esses eee ene erat eeneenas 9-49 


SECTION 10 
FUNCTIONAL DESCRIPTION 


(UNAVAILABLE AT PRESENT TIME) 


741-1793 Page XI COMPANY CONFIDENTIAL 


TABLE OF CONTENTS 


SECTION 11 
SPECIFICATIONS 

Page 
(leet TOV AEUMINA, <eadeonreen desnaucmaudis ncaa etic aecunscteieaeeea nausea: 11-1 

SECTION 12 

ILLUSTRATED PARTS 

Page 
Ves) oY OEM GOMIPGNENUS:. a:ciieiosdereuvenenssdonesciesuneuivengeummaauseees 12-1 


741-1793 Page XH COMPANY CONFIDENTIAL 


“oi 


SECTION 


] 


INTRODUCTION 


SECTION 1 CONTENTS 


SECTION 1 
INTRODUCTION 
Page 
il, SGUPE AND PURPOSE: gciciesmsncinciardiishisiermhemmeeuimamiem 1-1 
1.2 ORGANIZATION AND LAYOUT ....... cece ccccee eens ee eee ene ee nnn 1-2 


741-1793 COMPANY CONFIDENTIAL 


INTRODUCTION 


1 7 Scope and Purpose 


This manual contains installation, 
operation, troubleshooting, and repair 
information for the Wang PC 380 
IBM-compatible computer. 


The manual’s purpose is to provide 
Customer Engineering personnel with 
the information necessary to install 
and repair the PC 380 computer in 
the field. 
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INTRODUCTION 


1 2 Organization and Layout 


Each section of this manual describes 
a separate maintenance subject. 
Every section is preceded by the sec- 
tion number and a section table of 
contents. Within each section, infor- 
mation pertaining to a specific task is 
contained in a frame or frames. Each 
frame comprises illustrations, num- 
bered steps, and/or text to describe 
the actions required to accomplish 
each task. References to other 
frames are indicated by an arrow (> }, 
followed by the section number(s} 
being referenced. The manual’s sec- 
tions and frames are arranged in 
numerical sequence from left-to-right 
and from top-to-bottom on the micro- 
fiche cards. 
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2 .1 Major Assemblies 


\ 


‘\ 


Z 
Ss sLEcTRONCS 


MONITOR 


KEYBOARD 
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22 Electronics Enclosure Major Parts 


LITHIUM 
BATTERY POWER 
SUPPLY 


VIDEQ ADAPTER 
PLATE 


OPTIONAL DISK /DISKETTE 
DRIVE(S) 


POWER ON/OFF 
BUTTON 


KEYLOCK 
ct eettontelee WINCHESTER 
SPEAKER DISK 
OPTION PCBs 
CPU BOARD 
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2.3 Workstation Monitor Major Parts 


CRT MONITOR SCREEN 


MONITOR POWER AND 
BRIGHTNESS CONTROL KNOB 
(POWER ON= PRESS SO BUTTON 
PROTRUDES-GREEN RING 
ENCIRCLING INSIDE OF 

BUTTON WILL SHOW) 


PHILLIPS SCREW 
(CONTROLS TENSION 
OF TILT CONTROL 
STICK) 


CONTRAST 
CONTROL 


SS 


TILT CONTROL 
STICK 
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CONTROLS AND 
INDICATORS 


3. 
3. 
3. 
3. 
3. 
3. 


AS ity eS as 
oKRwWM = 


3.2 OPERATOR INDICATORS 


3.2.1 


3.3 SERVICE CONTROLS 


3.3.1 
3.9.2 


3.3.3 
3.3.4 
3.3.5 


3.3.6 
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t “OPERAIOR GONADS) ‘deni leastendentsaivadiataleeamaeiannenineanwanetseands 


Electronic Enclosure Front Panel Controls ...............0...008, 
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Workstation Monitor Controls: Front: wv... cece cece eee es 
Workstation Monitor Controls: Rear oo... cece 
Workstation Keyboard Controls ooo... cece ees e teeter nena eenees 


Electronics Enclosure Front Panel Indicators ..................... 


Electronics Enclosure: CPU Board Controls ............. a, 
Electronics Enslosure: Winchester Disk/Floppy Diskette 
Controller Board Controls .......cccc ccc ccceccccceecceceuetceeeeaeeunesens 


Electronic Enclosure: Monochrome/Color (EGA) Video 
Oar: OMEN OS: sasiuacasrpiets acecuaeees tanh ioe nanan easiswsteatonvauees 


Electronics Enclosure:Wang Local Office Connection 
[VWLOG) Board (COMUPOIS: «ccronascnoiaauceiuagearenavieansoiiedonies 


Electronics Enclosure: Synchronous /Asynchronous 
Communications Baord Controls .........c ccc eee eects eee eee eens 


Electronics E:iclosure: 16-Bit Expanded Memory Board 
Controls 
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<7 CONTROLS AND INDICATORS 


Operator Controls 


3.1.1 Electronics Enclosure Front Panel Controls 


Item Name Type and Function 
1 Power On/Off Push button; applies or removes power from 
switch the system, initiates B.|.T. power-up diag- 
nostics and Initial Program Load. 
o Keylock Locked position -- prevents removal of top/ 
front cover and locks keyboard. Unlocked 
position -- permits removal of top/front 


cover and allows keyboard communication 
with system. 
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Operator Controls 


3.1.2 Electronics Enclosure Rear Panel Controls 


Item Name Type and Function 
1 Voltage Select Slider-type switch; selects ac operating 
Switch voltage of 115V or 220V (determined by 


available line voltage). 
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2, CONTROLS AND INDICATORS 


Operator Controls 


3.1.3 Workstation Monitor Controls: Front 


<2 


(P 


(7 


Item Name Type and Function 

i Power Switch Push-button, potentiometer-type control: 
and Brightness applies and removes power from monitor and 
Control adjusts display brightness. 
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2, CONTROLS AND INDICATORS 


Operator Controls 


3.1.4 Workstation Menitor Controls: Rear 


K 
Z 
4 © 
Item Name Type and Function 
1 Contrast Control Potentiometer-type control; adjusts con- 


trast of monitor display. 


e Tilt Control Screw Phillips-head screw; adjusts spring-loaded 
tension of monitor tilt control stick. 


3 Tilt Control Stick Variable-length stick; may be adjusted to 
alter angle of monitor screen. 
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CONTROLS AND INDICATORS 


Operator Controls 


3.1.5 Workstation Keyboard Controls 


Item 


741-1793 


Name 


Keyboard Tilt 
Controls 


Keyboard Mode 
Control 


Keyboard Clicker 
Control 


Type and Function 


Potentiometer-type controls; adjusts key- 
board tilt and height. 


Slider-type switch; sets keyboard compati- 
bility mode (AT or PC XT). (Mode control not 
present on all keyboards. } 


Potentiometer-type control; adjusts volume 
of keystroke clicking when keys are pressed. 
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Operator Indicators 


3.2.1 Electronics Enclosure Front Panel Indicators 


Item Name Type and Function 

1 1.2MB Floppy LED (amber); illuminates to indicate activity 
Disk Drive on floppy disk drive. 
Activity LED 

C Winchester Disk LED (red); illuminates to indicate activity on 
Drive Activity Winchester drive. 
LED 

3 System Power LED (green); illuminates when power is 
LED applied to system. 
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. 3 Service Controls 


3.3.1 Electronics Enclosure: CPU Board Controls 
(Sheet 1 cf 2) 


. 
s 7 
we . 
oe ‘ 
hal (a a ’ 
%- . a 
Pe a, 
, 
. a i o> 
a a : 
‘ » ° q “4 . 
? . game ALD 
Jot SS it 
© re u 
. 
by” 
¢ . 
‘ 


Item Name Type and Function 
1 Monitor-Type Jumper block containing pins E10-E12; used 
Jumper to configure system for use with mono- 
chrome or color monitor. (This jumper is 
ignored when monochrome/color (EGA) 
video board is installed. ) 
eC Memory Jumper block containing pins E28-E36; used 
Configuration to identify number and size of expanded 
Jumper memory boards installed in CPU board's 3e- 
bit sockets. (No jumper configurations are 
used for 16-bit memory boards.) 
3 Serial Jumper blocks; pins E40-E4e2 select port, 
Communications E19-E21 enable/disable serial port, and pins 
Port Selection E37-E39 select interrupt request line. 
Jumpers 
4 Parallel Printer Jumper blocks; pins E22-E25 select parallel 
Port Selection printer port, E43-E45 select interrupt 
Jumpers request line. 
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. 3 Service Controls 


3.3.1 Electronics Enclosure: CPU Board Controls 


Item 


741-1793 


(Sheet 2 of 2) 


Name 


Math 
Coprocessor 
Jumper 


ROM Size 
selection Jumper 


Keyboard Reset 
Jumper 


Real-Time Clock 
Jumper 


Printer 
Acknowledge 
Signal Jumper 
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Type and Function 


Jumper block: pins E46-E49 select whether 
math coprocessor is installed. 


Jumper block; pins E13-E18 identify ROM 
size. 


Jumper block; pins E1-E3 select whether 
“reset signal is sent to keyboard when 
system is reset. 


Jumper block; pins E4-E6 select which type 
of real-time clock is installed in CPU board. 


Jumper block; pins E7-E9 select whether 
leading or trailing edge of ‘printer acknow- 
ledge’ signal will trigger interrupt line for 
parallel printer port. 
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: 3 Service Controls 


3.3.2 Electronics Enclosure: Winchester Disk/Floppy 


Item 


741-1793 


e 
rete a 
haa? 
. 7 


Name 


Device Control 
Switch (SW1) 


Disk Address 
Selection 
Jumpers 


Drive-Type 
Jumpers 


Diskette Controller Board Controls 


Type and Function 


Slider-type, 8-bit switch bank; may be set 
SO board controls Winchester and floppy 
drives, or Winchester only. 


Jumper block containing pins E1-E6; used 
for selecting disk addresses. 


Jumper block containing pins E/7-EQ9; used 
for designating drive types. 
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. 3 Service Controls 


3.3.3 Electronics Enclosure: Monochrome/Color (EGA) 
Video Board Controls ; 


Item Name Type and Function 

1 Monitor 6-bit, rocker-type switch bank; designates 
Identification type of workstation monitor used (mono- 
Switch chrome, standard coior, enhanced color). 
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: a Service Controls 


3.3.4 Electronics Enclosure: Wang Local Office Connection 
(WLOC] Board Controls 


Item Name Type and Function 7 

1 Board Address 10-bit, rocker-type switch; sets board 
Switch (SW1) address. 

C PROM Enable O-bit, rocker-type switch; enables /disables 
Switch (SWe) PROM, and sets PROM address. 

3 Interrupt Jumper 11-position jumper; sets interrupt level. 
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. 3 Service Controls 


3.3.5 Electronics Enclosure: Synchronous/Asynchronous 
Communications Board Controls 


e 
fy a 
ee 
Ge 


Se rae 

Item Name Type and Function 

1 Serial Port 10-bit, rocker-type switch; sets 
Address Switch synchronous/asynchronous serial port bus 
(SW 1) |/O address. 

2 Asynchronous 4-bit, rocker-type switch; sets bus |/0 
serial Port and address and interrupt level for asynchro- 
Interrupt Level nous serial port. 

Switch (SW1A) 

3 Interrupt Level 10-positon jumper; sets interrupt level for 

Jumper Wang synchronous/asynchronous serial 


port. 
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. 3 Service Controls 


3.3.6 Electronics Enclosure: 16-Bit Expanded Memory 
Board Controls 


Item Name Type and Function 

1 Hex. Address 10-bit, rocker-type switch; sets board |/O 
Switch (SW1) hex. address. 

2 Memory 4-bit, rocker-type switch; used to allocate 
Allocation expanded memory as non-paged and paged 
owitch (SW<:3) memory. 

3 Existing 8-bit, rocker-type switch; set to correspond 
Memory to amount of memory present in system 
Switch (SWe) prior to installing Expanded Memory PCB. 
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: CONTROLS AND INDICATORS 
-“# Service Indicators 


3.4.1 Power Supply DC Voltage Test Points 


POWER SUPPLY CABLE 
CONNECTOR TEST POINTS 


Item Name Type and Function 
‘| Power Supply DC Power supply cable connector that attaches 
Voltage Test to power supply adapter harness. 


Points 
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4 Service Indicators 


3.4.2 Video Adapter Plate: Monitor and Keyboard Test 
Points 


“=< 
Item Name Type and Functton 
1 Monitor and 8-pin connector on video adapter plate; con- 
Keyboard tains voltage test points for checking key- 
Voltage Test board voltage (+5V) and monitor voltage 
Points (+15V). 
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4 Service Indicators 


2.4.3 Floppy Drive Voltage Test Points 


Item Name Type and Function 

1 Floppy Drive Power cable connector on floppy drive; con- 
Voltage Test tains voltage test points for checking floppy 
Points drive voltages (+5V, +12V). 
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CONTROLS AND INDICATORS 


4 Service Indicators 


3.4.4 Winchester Drive Voltage Test Points 


POWER CABLE CONNECTOR 
12V_ rOP O Jat 45 
‘GND 


Zo 
Me, te 
te 
‘ , ae g ge? 
a / a = Gar ye 
SA pee 24 42 Gig hos 
Item Name Type and Function 
1 Winchester Power cable connector; contains voltage 
Drive Voltage test points for checking Winchester drive 
Test Points voltages (+5V, +12V) 
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41 Power-Up and B.I.T. Diagnostic Procedure 
(Sheet 1 of 2) 


@ Set power and monitor brightness 
control to “out” setting (green ring 

around power and brightness 

control shows). 


Turn key clockwise to unlocked 
position. | 


Insert diskette into floppy drive 
‘A’ if starting from floppy drive: 
leave floppy drive door open 
if starting system from 
Winchester drive. 
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OPERATION 
4 .1 Power- 


Up and B.I.T. Diagnostic Procedure 
(Sheet 2 of 2) 


© Press electronics enclosure 
power-on/off switch; green 
power-on LED illuminates next to 
power-on/off switch and 
workstation automatically cycles 
through diagnostic built-in tests. 
(Ta bypass memory diagnostics, 

press keyboard space bar.) 


A Enter date and time. 


@© Power-on peripherals. 


NOTE 
Upon successful B.!.T. completion, 
system generates one beep and 
Start-up screen appears on monitor, 
followed by date and time display. 
If an error occurs during power-up, 
a message shows on monitor screen 
and/or speaker emits a beep code 
(refer to section 6). 


741-1793 Page 4-2 COMPANY CONFIDENTIAL 


G2 Changing System Speed 


The PC380Q computer's 80386 micro- 
processor runs at a 16 MHz clock speed: 
8 MHz (‘‘deturbo’’ mode) system opera- 
tion is available however, for applications 
requiring a slower clock speed. 


To enable “‘deturbo'' mode, simultaneously 
press the following keys: 


CTRL ALT 1 


To disable ‘“‘deturbo'’ mode, simulta- 
neously press: 


CTRL ALT 2 


NOTE 


system resumes 16 MHz operation after 
every reboot. 
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OPERATION 


43 Power-Down Procedure 


CAUTION 
To ensure file integrity, exit from 
program; |.e., cancel back to main 
menu before executing power-down 


procedure. 


Power-off peripherals. 


© Press power-on/off switch on 
electronics enclosure; green LED 
next to power-on/off control 
extinguishes. 


— 
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SECTION 5 
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Se (PNI-SGAE OWE: csncxecnteateaweneuctreamiinanasiipstnanqntnie rio unarmed O-1 
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i 


PREVENTIVE MAINTENANCE 


. 1 PM Schedule 


Replace the lithium battery every two 
years (7.2.8). 


741-1793 Page 5-1 COMPANY CONFIDENTIAL 


SECTION 6 CONTENTS 


SECTION 6 
TROUBLESHOOTING 

Page 
Bb.) TOOLS AND: EQUIPMENT, -sssecicmcmcraccncterysaxceiesenctyatederencletetaeeen: 6-1 
6.2 POWER-UP DIAGNOSTIC (BUILT-IN TEST) oo. ee, 6-2 
6.2.1 Built-in: Test (B.l.T:) DGSCADCON: siivircisinsseteadl chadentarcaviens 6-2 
6.2.2 Babe ls. IERPOR: WIGSSA0GS: veusausavehcontaasidaiemie ry naenieeukonnevertenia ss 6-3 
6.2.3 Bill» EPPOr BeC0 GOdES: s.cnsccnsasseindhanadorisanecruitammeyeipis 6-9 
6:0: DIAGNGSTWG UML stutuaieusaiaecusasiesstqeenie eoniens ew ancients aitan: 6-7 
6.3.1 Diagnostic Utility DESCrIPTION ........ ccc cceceeseee teat eeneeaeenenes 6-7 
6.3.2 Running Diskette Diagnostic Utility... cece eee eee eee ees 6-8 
6.4 TROUBLESHOOTING STRATEGY sosetsanescaatinwestacstieacnacses iene 6-9 

741-1793 COMPANY CONFIDENTIAL 


TROUBLESHOOTING 


6.1 Tools and Equipment 


Equipment and tools required to 
troubleshoot the PC 380 computer 
include: a standard CE tool kit, a 
DVM, and diagnostic test routines. 
The diagnostic routines are contained 
on diskettes and should be used when 
troubleshooting at the customer's 
site as an aid in isolating system prob- 
lems. 
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TROUBLESHOOTING 


6.2 Power-Up Diagnostic (Built-In Test) 


6.2.1 Built-In Test (B.I.T.) Description 


The built-in test (B.I.T.) checks basic 
system hardware and provides fatal 
and non-fatal error indications that 
allow isolation of subassembly fail- 
ures. The B.I.T. executes automati- 
cally when the PC 380 Is powered-on. 
Invalid configuration data or hardware 
malfunctions are displayed on the 
monitor screen (6.2.2) or as audible 
codes generated by the system 
Speaker (6.2.3). 
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62 Power-Up Diagnostic (Built-In Test) 


6.2.2 B.1.T. Error Messages (Sheet 1 of 2} 


B.I.T. Error Message Suspected Failure 

Diskette drive O seek to Floppy drive 

track O failed 

Diskette drive reset failed Floppy drive 

Diskette read failure -- Floppy drive, drive cable 

strike F1 to retry boot 

Display adapter failed: Video board 

using alternate 

Gate AcO failure CPU board 

Hard disk controller failure Winchester/floppy controller board 

Hard disk failure Winchester drive cables, Winchester 
drive 

Hard disk read failure -- Winchester cables, Winchester drive 

strike F1 to retry boot 

Invalid configuration information -- Lithium battery 

please run SETUP program 

Keyboard clock line failure Keyboard 

Keyboard controller failure CPU board 

Keyboard data line failure Keyboard 

Keyboard stuck key failure Keyboard 

Memory address line failure at CPU board, expanded memory board 


XXXXX, read XXXXX 
expecting XXXXX 


Memory data line failure at CPU board, expanded memory board 
XXXXX, read XXXXX 
expecting XXXXX 


Memory high address line failure CPU board, expanded memory board 
at XXXXX 
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62 Power- 


Up Diagnostic (Built-In Test) 


6.2.2 B.I.T. Error Messages (Sheet 2 of 2) 


B.I.T. Error Message Suspected Failure 


Memory odd/even logic failure CPU board, expanded memory board 
at XXXXX, read XXXXX 
expecting XXXXX 


Memory parity failure at XXXXX CPU board, expanded memory board 


Memory write/read failure CPU board, expanded memory board 
at XXXXX, read XXXXX 
expecting XXXXX 


No boot device available -- Winchester/floppy drive cables 
strike F1 to retry boot 


No boot sector on hard disk -- Winchester drive (format), drive 
strike F1 to retry boot cables 

No timer tick CPU board 

Not a boot diskette -- Diskette 

strike F1 to retry boot 

XXXXX optional ROM bad BIOS PROM on CPU board 
checksum = XXXXX 

Shutdown failure CPU board 

Time-of-day clock stopped CPU board 

Timer chip counter 2 failed CPU board 

Timer of interrupt controller bad CPU board 

Unexpected interrupt in CPU board 


protected mode 
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TROUBLESHOOTING 


62 Power-Up Diagnostic (Built-In Test) 


6.2.3 B.I.T. Error Beep Codes (Sheet 1 of 2) 


B.I.T. Error Beep 
Code Sequence 


Suspected Failure 


1-1-3 CPU board 
1-1-4 BIOS PROM on CPU board 
1-2-1 CPU board 
1-2-2 CPU board 
1-2-3 CPU board 
1-3-1 CPU board 
1-3-3 CPU board 
1-3-4 CPU board 
1-4-1 CPU board 
1-4-2 CPU board 
O-1-1 CPU board 
e-1-2 CPU board 
2-1-3 CPU board 
2-1-4 CPU board 
o-2-1 CPU board 
2-2-2 CPU board 
2-2-3 CPU board 
2-2-4 CPU board 
2-3-1 CPU board 
2-3-2 CPU board 
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TROUBLESHOOTING 
6.2 Power- 


Up Diagnostic (Built-In Test) 


6.2.3 B.I.T. Error Beep Codes (Sheet 2 of 2) 


B.LT. Error Beep = ~—._ Suspected Failure 
Code Sequence 

2-3-3 CPU board 
2-4-1 CPU board 

2-4-2 CPU board 

2-4-3 CPU board 

2-4-4 CPU board 

3-1-1 CPU board 

3-1-2 CPU board 

3-1-3 CPU board 

3-1-4 CPU board 

3-2-4 CPU board 

3-3-4 Video board 

3-4-1 Video board 

3-4-2 Video board 

4-2-1 CPU board a 
4-2-2 CPU board 

4-2-3 CPU board 

4-2-4 CPU board 

4-3-1 Expanded memory board 
4-3-3 CPU board 

4-3-4 (SPU board 
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6.3 Diagnostic Utility 


6.3.1 Diagnostic Utility Description 


The diagnostic utility is a diskette- 
based troubleshooting aid designed to 
run with minimal user intervention. 


The utility resides on a non-bootable 
diskette. To make the diskette 
bootable in systems configured with a 
Winchester drive, perform the follow- 
ing steps: 


1. Boot system from Winchester 
drive. 

2. Insert diagnostic diskette into 
drive ‘'A,"’ 

3. Type SYS A:"' when DOS prompt 
appears. 

4. Press RETURN key. 


To make the diagnostic diskette 
bootable in systems configured with 2 
floppy diskette drives, but without a 
Winchester drive, proceed as follows: 


1. Boot system from system diskette 
1 in drive “A.”’ 
2. Insert diagnostic diskette into drive 
‘'B i] 


3. Type “SYS B:"’ when DOS prompt 


appears. 
4. Press RETURN key. 
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6 .3 Diagnostic Utility 


6.3.2 Running Diskette Diagnostic Utility 


NOTE 
single options ship with a diskette 
that contains diagnostics for that 
option only. 


1. Install system files onto diagnostic 
diskette (6.3.1). 


2. Boot system from diagnostic 
diskette. 

3. Press keyboard ‘‘y’’ key after dis- 
claimer screen appears. Pressing 
“y'' key causes test selection 
screen to appear. 


4. Use keyboard INSERT and 
DELETE keys to deselect 
unwanted tests. (INSERT key 
positions arrow in front of test to 
be deselected; DELETE key dese- 
lects test.) 

J. Press keyboard EXEC key. (While 
test executes, test status infor- 
mation shows on screen. ] 


NOTE 


If an error is detected, a message 
Specifying failed hardware appears on 
screen. To continue running diagnostic 
program, press EXEC key. 


6. After system executes all selected 
tests, comprehensive test results 
appear on screen. Press SHIFT 
and CANCEL keys to exit diagnos- 
tic utility. 
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6.4 Troubleshooting Strategy (Sheet 1 of 3) 


Fault Condition Troubleshooting Action 

Fan does not run after system eCheck voltage at electrical outlet. 
power-up and proper ac voltage eSource voltage O.K.: Check continu- 
not present at input to power ity of ac power cord; replace if bad. 
Supply. eSource voltage incorrect: Try 


another outlet; if voltage still bad 
inform customer. 


Fan does not run after system eUnplug monitor cable from CPU 
power-up and proper ac voltage board; if fan runs replace monitor. 
is present at input to power elf fan still does not run: Check for bad 
Supply. power switch on electronics enclo- 
sure. 
eReplace power supply if power switch 
operational. 
B.l.T. fails after system eRefer to section 6.e.e (error mes- 
powered-on and error message sages} or section 6.2.3 (error beep 
or beep code present. codes). 
B.I.T. fails after system eCheck all cable connections. 


powered-on and no error messages *Secure or replace cable(s). 
or beep codes present. 


B.I.T. fails after system eCheck voltages (9.95). 

powered-on, no error messages eVoltages wrong: Replace power sup- 
or beep codes present, but all ply. 

cable connections O.K. ‘Voltages correct: Check hardware 


for visible physical damage (e.g., bent 
pins, broken components). Replace 
damaged hardware. 


B.I.T. fails after system eRemove all non-Wang option boards: 
powered-on, no error messages replace boards one-at-a-time until 
or beep codes present, and no faulty board isolated. 


visible damage to hardware. 
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6.4 Troubleshooting Strategy (Sheet 2 of 3) 


Fault Condition Troubleshooting Action 
B.|.T. fails after system eRemove all Wang boards except CPU 
powered-on, no error messages board 


or beep codes present, no visible eReplace CPU board if system does 

damage to hardware, and removal not emit error beep codes. 

of all non-Wang boards fails to elf system emits beep codes after all 

correct problem. Wang boards (except CPU board) 
have been removed, replace Wang 
boards one-at-a-time until faulty 
board isolated. 


Diagnostic utility detects faulty eCheck configuration of FRU (9.3). 
FRU. eReplace FRU if configuration correct. 
Problem with system, and elf diagnostic menu contains tests for 
diagnostic utility fails to detect all FRUs present, suspect software. 
faulty FRU. ef menu does not contain required 


test(s): Are files for desired test(s) 
on utility? Yes -- check FRU 1/0 
addresses; no -- replace diskette with 
diagnostic that contains necessary 


file(s). 
System powerec-on, B.I.T. eRemove all option boards except 
completes successfully, but Winchester/floppy controller and 
diagnostic menu does not appear video board. 
on monitor. elf diagnostic menu appears, replace 


option boards one-at-a-time until 
faulty board isolated. 
eCheck configuration of faulty board; 
replace if necessary. 


System powerec-on, B.I.T. eReplace diskette in drive “A’' with 
completes successfully, but system diskette 1. If MS-DOS loads 
diagnostic menu still does not properly, diagnostic diskette was 
appear, even after all option faulty. 


boards (except Winchester / 
floppy controller and video 
board} are removed. 


741-1793 Page 6-10 COMPANY CONFIDENTIAL 


TROUBLESHOOTING 


6.4 Troubleshooting Strategy (Sheet 3 of 3) 


Fault Condition Troubleshooting Action 

Diagnostic menu does not lf system contains Winchester drive: 
appear after power-up and eUnplug drive ‘‘A’’ and boot from hard 
MS-DOS does not load properly disk. 

even after drive “A’’ diskette eReplace diskette drive “A” if MS- 


is replaced by system diskette 1. DOS loads properly. 
eReplace Winchester/floppy controller 
If MS-DOS does not load. 
eReplace CPU board. 


If system not configured with Win- 
chester drive: 

eSwap diskette drive ‘A’ and ‘B’ 
cables, insert system diskette 1 into 
drive “B’ and boot system. 
eReplace diskette drive ‘A’ if M&- 
DOS loads properly. 

eReplace Winchester /floppy controller 
if MS-DOS does not load properly. 
eReplace CPU board. 
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V4 Tools and Test Equipment 


¢ Wang CE tool kit, WLI No. 
726-9401 


e [agnostic disk, P/N 732-8098 
(package number 195-5537-9] 
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TV 2 Removal Procedures 


7.2.1 Electronics Enclosure Top/Front Cover Removal 
(Sheet 1 of 2) 


Power-down workstation ( 4.3). ©} Unscrew Phillips-head screws 
that secure top cover to 


electronics enclosure. 


© Disconnect workstation ac 
power cord (420-2040) from 
inlet. 
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REPAIR 


TV 2 Removal Procedures 


7.2.1 Electronics Enclosure Top/Front Cover Removal 
(Sheet 2 of 2) 


© Slide cover approximately 1 inch 
toward front of electronics 
enclosure. 


© Gently lift cover to separate 
from electronics enclosure. 
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REPAIR 


d2 Removal Procedures 


7.2.2 General Board Removal (Sheet 1 of 2) 


@ Power-down workstation( 4.3). 
@ Remove top/front cover( 7.2.1). 


@) Unscrew and remove Phillips-head 
screw that secures board 
fastening/access plate to 
electronics enclosure. 


a 
sre 


BOARD FASTENING/ 
AGGESS PLATES 
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TV 2 Removal Procedures 


7.2.2 General Board Removal (Sheet 2 of 2) 


Lift board from CPU board 
socket(s). 


© Disconnect any cables that 
attach to board that is to be 
removed. 


741-1793 Page 7-5 COMPANY CONFIDENTIAL 


REPAIR 


FV 2 Removal Procedures 


7.2.3 Floppy Diskette Drive Removal (Sheet 1 of 2} 


@ Power-down workstation (> 4.3). Disconnect grounding strap, 


power cable, and control cable 
© Remove top/front cover ( ™ 7.2.1). from connectors on back of drive. 
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72 Removal Procedures 


7.2.3 Floppy Diskette Drive Removal (Sheet 2 of 2) 


@) Press guide rails inward 
and gently slide/pull drive 


out of ~ | 
ES 
a 
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REPAIR 


TV 2 Removal Procedures 


7.2.4 Winchester Disk Removal 


@) Disconnect grounding strap, 
power Cable, and data/control 
cables from connectors on 

back of drive. 


@ Power-down workstation (» 4.3). 
© Remove top/front cover (™ 7.2.1). 


© Press guide rails inward 
and pull drive forward 1 to e © Gently slide/pull drive 
inches. out of enclosure. 
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dV 2 Removal Procedures 


7.2.5 Power Supply Removal (Sheet 1 cf 2} 


@ Power-down workstation (> 4.3). 


2 Remove top/front 
cover (® 7.2.1). 


| 3 Disconnect power supply cable 
from connectors on rear of floppy 
drive(s) and Winchester disk unit. 
(Disconnecting cable from drives 
might require partial removal of 


drives from enclosure ( ® 7.2.3, @) Disconnect power supply cable 
7.2.4).) from power supply harness. 
POWER 
SUPPLY 
CABLE 


POWER 
SUPPLY 
HARNESS 


If accessing power Supply connectors 
iS difficult, remove board closest to 
drive location “C"( ® 7.2.2). 


741-1793 Page 7-9 COMPANY CONFIDENTIAL 


REPAIR 


F2 Removal Procedures 


7.2.5 Power Supply Removal (Sheet 2 of 2} 


\ 
\\ 


\ 


\ 


@ Remove screws that secure 
power supply to enclosure rear 
plate. 


@ Gently lift flat cable harness off 
holder that is attached to side of 
power supply. HOLDER 


eA E CABLE HARNESS 
A 
|! 


Slide power supply approximately 1 
inch toward front of enclosure. 


@ Litt power supply out of enclosure. 
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REPAIR 


7.2.6 80287 Coprocessor Removal 


Power down workstation(® 4.3). 
© Remove top front cover(™ 7.2.1). 


3 Remove Winchester drive “C" 
( @7.2.4). 


4 Unscrew screw that secures 
coprocessor to CPU board 


~ 


AWA 
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@ Litt coprocessor from CPU board 


socket by pulling directly upward 
on module to ensure that 
coprocessor pins do not bend or 
break; i.e., lift module at 9O- 
degree angle from board. 
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V2 Removal Procedures 


7.2.7 CPU Board Removal (Sheet 1 of 2) 


@D Power-down workstation ( m 4.3). 


<3 Disconnect monitor cables from 
video adapter plat* connector 
and video board connector. 


2 |] Remove top/front cover 
(m@/7.2.1). 


Ps 
oa 
; ‘ 
on we es eee 
ak ~~ an oo ie 
SN Se SS ve i ee ae a 
™. SS SSO J a; ee 
PE) a SX ; se 4 a 
Sa) ~, ee AL aoe 


i ey ee) 
= 


“ 
MOF 
oe 


o os 
gy 


“ 1 : i 
eget ( S ae 
tse 


ns 
a“ 
Pa 


@ Disconnect video adapter plate 
Cable from CPU board connector 
J1 ( 7.2.11). 


5 Remove boards from CPU board 
sockets ( ® /.2.2). 


© Disconnect lithium battery cable 


at CPU board connector J10 
(7.2.8). 
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V2 Removal Procedures 


REPAIR 


7.2.7 CPU Board Removal (Sheet 2 of 2) 


© Disconnect power supply cable, © Disconnect speaker cable from 
video adapter plate cable, and CPU board connector Jee 
keylock/power switch cable from (7.2.9). 


power supply adapter harness. 


VIDEO 
ADAPTER 
PLATE CABLE 
CONNECTOR 


KEYLOCK/— 

POWER SWITCH 
CABI.E 

CONNECTOR 


741-1793 


©) Disconnect keylock /power switch 
harness cable from CPU board 
connector J23 (m 7.2.10). 


@) Disconnect serial/parallel port 
panel cables from CPU board 
connectors J12 and J11 
(7.2.12). 


Remove screws (6) that secure CPU 
board to bottom of enclosure 

and gently slide CPU board out of 
enclosure. 


POWER 
SUPPLY 
CABLE 
CONNECTOR 


.O 
2) 
'-. 


( CAUTION 


lf 80287 coprocessor module is installed, 
Slide disk drive in location"C” out of 
enclosure ( ™ 7.2.4) to ensure that 
module does not contact bottom of drive 
as CPU board is removed. 
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REPAIR 


7.2.8 Lithium Battery Removal 


@® Power-down workstation (> 4.3). 


@ Remove top/front cover (™ 7.2.1). 


CAUTION 


Disconnecting lithium battery cable 
will result in erasure of CPU CMOS 
RAM. Run SETUP program. 


€) Disconnect lithium battery cable 
from CPU board connector J10. 


NOTE 


lf accessing connector proves difficult, 
remove board closest to drive location 
“C" for more room. 
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© pu battery away from velcro pad 
on inside of enclosure rear wall. 
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TV 2 Removal Procedures 


7.2.9 Speaker Removal 


Power-down workstation ( 4.3). 
© Remove top/front cover (™ 7.2.1). 


3] Remove board closest to 
Winchester disk to access speaker 
cable connector 


(> 7.2.2). 


@ Disconnect speaker cable 
from CPU board 
connector Jee. 


© Unscrew and remove Phillips-head 
screws (2) that secure speaker 
assembly to enclosure 

front plate. 
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V2 Removal Procedures 
7.2.10 Keylock/Power Switch Assembly Removal 


Power-down workstation (™ 4.3). 


© Disconnect keylock from enclosure 
front plate by unscrewing nut that 
secures keylock to pjate. 


© Remove top/front cover (™ 7.2.1). 


©) Remove Winchester disk /floppy 
diskette controller board ( 7.2.2). 


© Disconnect keylock /power switch 
assembly cable from CPU board 
connector Je3. 


8 Unscrew plastic nut that secures 
power switch to enclosure front 
plate. 


ea 
ee 


© Gently pull LED cable connectors 
from LEDs; remove assembly. 


ae (/ O ¢ 
Cos 


© Disconnect keylock /power switch 
assembly cable from power supply 
adapter harness connector. 


J13 
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dV 2 Removal Procedures 


7.2.11 Video Adapter Plate Removal (Sheet 1 of 2) 


@ Power-down workstation (™ 4.3). © Disconnect video adapter plate 
external cable from CPU board 
connector J1. 


© Disconnect monitor cable from 
video adapter plate connector. 
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7.2.11 Video Adapter Plate Removal (Sheet 2 of 2) 


@ Remove top/front cover (® 7.2.1). © Unscrew screw that secures video 
adapter plate to enclosure rear 
panel; remove adapter plate. 


5 | Disconnect video adapter plate 
cable from connector on power 
Supply adapter harness. 


CPU BOARD J1 
CONNECTOR 


Ky. | 
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72 Removal Procedures 


7.2.12 Serial/Parallel Port Panel Removal 
Power-down workstation (> 4.3). 


© Remove enclosure top/front cover 


(7.2.1). 
€) Remove boards from CPU board 
sockets ( @/.2.c). © Remove Phillips-head screw that 
secures serial/parallel port panel 
@} Remove CPU board from enclosure to enclosure rear plate; remove 
( 7.2.7). port panel. 
CAUTION 


lf 80287 coprocessor module is 
installed, slide disk drive “C" 

out of enclosure ( 7.2.4) to 
ensure coprocessor module does not 
contact bottom of drive as CPU 
board is removed. 


741-1793 Page 7-19 COMPANY CONFIDENTIAL 


SECTION 8 CONTENTS 


SECTION 8 
ADJUSTMENTS 
Page 
Bl «FOOLS AND: EQUIPVIENT, . scsasviissseuueaiererninanteoieamiwheasneneee 8-1 
8.1.1 SECA HOGS: iahsc jaasnyenscaeasde ent ulneomsaneesanan eae mmatiee uadal 8-1 
B.2 MECHANICAL ADJUSTMENTS. ou... ccccecceceee ee eeeeeeeeenenenen ens B-2 
8.2.1 Mating Arm Adapter Plate to Monitor Arm. .............cc cece 8-2 


741-1793 COMPANY CONFIDENTIAL 


ADJUSTMENTS 


8.1 Tools and Equipment 


cea Se NT 


8.1.1 Special Tools 


Special equipment or tools are not 
required to perform adjustments on 
the PC 380 computer. 
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8.2 Mechanical Adjustments 


8.2.1 Mating Arm Adapter Plate To Monitor Arm 


A simple mechanical adjustment 
secures the arm adapter plate to the 
monitor arm. (The arm adapter plate 
connects the workstation monitor to 
the monitor arm. ] 


ARM ADAPTER PLATE 


eee 


SLEEVE 


LOWS 


BASE 


@ sufficiently tighten locknut on 
base underneath sleeve bellows. 
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9 4 Tools and Equipment 


¢ Standard CE tool kit, P/N 726-9401 
¢ Digital multimeter 
¢ Customer-runnable diagnostic 
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9 2 Unpacking Procedures 


9.2.1 Unpacking and Inspecting Electronics Enclosure 


1. Remove electronics enclosure 
from shipping carton. 


2. Inspect unit for external damage. 

3. Remove electronics enclosure 
top/front cover. 

4. Inspect for internal damage and 
loose parts. 

9. Remove shipping protector from 
diskette drive(s). 
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ng Procedures 


9.2.2 Unpacking Workstation Monitor 


1. Remove monitor from shipping 
carton. 
2. Inspect unit for external damage. 


741-1793 Page 9-3 COMPANY CONFIDENTIAL 


UNPACKING AND SETUP 


9 2 Unpacking Procedures 


9.2.3 Options Overpack Box 


The Options Overpack box can include: 
Winchester disk and floppy diskette 
drives, option boards, cabling, and key- 
board country kit. (Keyboard country 
kit contains keyboard, set-up utilities, 
diagnostics, and literature. ) 
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9.3.1 Electronics Enclosure Line Voltage Select Switch 


y) 


— 


h/ 
x 


Set electronics enclosure voltage 
selection switch to correct line 
voltage setting (115/220 Vac). 


xO 


BS a 
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9.3.2 CPU Board: Monitor Type Jumper 


@Remove top/front cover (™ 7.2.1). 


@Remove appropriate option board 
( @7.2.2). 


NOTE 
Monitor type jumper is not used 
when system is configured with 
monochrome/color(EGA)video board. 


@ Set monitor type jumper to 
appropriate setting (monochrome 
or color video operation). 


MONOCHROME COLOR 
(E10-E11) (E11-E12) 
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9.3.3 CPU Board: Serial Port Jumper Settings 


@ Remove top/front cover (> 7.2.1). 


@ Remove boards from CPU board - _DISABLE — 
sockets ( 7.2.2). E1S\e« 0 0 « eF27 
e @e@ ® 
ENABLE 


E1G ie ee e e woFe7 


& Verify proper serial port jumper 
Settings. 


IRQ. 4(COM.1) IRQ 3 (COM.2) 
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9.3.4 CPU Board: Parallel Port Jumper Settings 


@ Remove top/front cover (m 7.2.1). 


@Remove boards from CPU board 
sockets ( ®/.c.2). 


DISABLE 


3 Verify proper parallel port jumper 
settings. 


CAUTION 


Only one jumper configuration at one 
time allowed on jumper block E19-E27. 
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9.3.5 CPU Board: Memory Configuration Jumper Settings 


@ Remove top/front cover (m 7.2.1). ONE 2MB 32-BIT BOARD AND 


ONE 8MB BOARD: SLOTS J7/J19 
AND J8/J20 


Hee 


E35 


©@ Remove board closest to disk drive 
location “C" ( 7.2.2). 


TWO 2MB 3e-BIT BOARDS: SLOTS 
J7/J19 AND J8/J2e0 


Eppl eee e ¢ (E36 


ONE 2MB 32-BIT BOARD:SLOT 
i719 


912KB (NO 32-BIT EXPANDED 
MEMORY BOARD INSTALLED) 


© Verify proper jumper settings 
for memory configuration. 


NOTE 


Jumper block containing pins 
E28-E36 used to identify number 
and size of expanded memory boards 
in 32-bit slots. 
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9.3.6 CPU Board: Math Coprocessor Jumper Settings 


@ Remove top/front cover (» 7.2.1). | MATH COPROCESSOR INSTALLED 


@ Remove boards from CPU board 
sockets ( ® /.2.2). 


MATH COPROCESSOR 
NOT INSTALLED 


E37| eeeec5e FAD 
E43; eeeee eo (FAG 


CAUTION 
©) Verify proper jumper settings at Install jumper in one position only or 
FE43-FE49. damage to board could result. 
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9.3.7 CPU Board: ROM Size Selection Jumper Settings 


@ Remove top/front cover (mm 7.2.1). 


© Remove disk drive from location 
“C" ( m& 7.2.4). 


ROM SIZE JUMPER 
CONFIGURATION (DEFAULT) 


E13 | — 7 E15 


Eig © oe 


E18 


© Verify proper jumper settings at 
E13-E18. 
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§.3.8 CPU Board: Keyboard Reset Jumper Settings 


@ Remove top/front cover (m 7.2.1). 


KEYBOARD RESET DISABLED 
(DEFAULT) 


2 Verify proper jumper setting at 
E1-E3. 


E 1 


ES 
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9.3.9 CPU Board: Real-Time Clock and Printer 
Acknowledge Signal Jumper Settings 


MC146818P CHIP INSTALLED 
E4 


@ Remove top/front cover (™ 7.2.1). 
© Remove power supply (™ 7.2.5). 


EQ 


MC146818AF CHIP INSTALLED 
E4 


ES 


TRAILING EDGE OF PRINTER 


ACKNOWLEDGE SIGNAL(DEFAULT 
© Verify proper switch settings. 


E4 
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9.3.10 Monochrome/Color (EGA) Video Board: Switch 
Settings (Sheet 1 of 2) 


@Remove top/front cover { 7.2.1). 


© Verify proper switch settings. 


WANG NON-WANG 
MONO- MONO- 
CHROME CHROME 


COLOR COLOR 
GRAPHICS GRAPHICS 
ADAPTER ADAPTER 

(40-COLUMN)(80-COLUMN 


@} Remove monochrome/color(EGA) 
video board ( 7.2.2). 


* Switch 5 enables/disables Auto- 
Switch feature; 


Ss = automatic mode switching 


| SS feature enabled, 


& [a j= automatic mode switching 


| 
EN feature disabled. 


a= SWITCH POSITION 
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9.3.10 Monochrome/Color (EGA) Video Board: Switch 
Settings (Sheet 2 of 2) 


ENHANCED ENHANCED 
GRAPHICS GRAPHICS 
ADAPTER ADAPTER 
(200-LINE) (350-LINE) 


* Switch 5 enables/disables Auto- 
Switch feature; 


[“a] = automatic mode switching 
feature enabled, 


= automatic mode switching 
feature disabled. 


m= SWITCH POSITION 
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9.3.11 Monochrome/Color (EGA) Video Board: Jumper 
Settings 


© Remove monochrome/color(EGA) 
video board { ® 7.2.2). 


Verify proper jumper locations. 


@Remove top/front cover ( 7.2.1). 
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9.3.12 Winchester Disk/Floppy Diskette Controller Board: 
Switch Settings 


@Remove top/front cover (7.2.1). 


| f 3 Verify proper switch settings. 
bg 12345678 


WINCHESTER 
© Remove Winchester disk / AND 
floppy disk controller board FLOPPY 


See WINCHESTER 
ONLY 


§ = SWITCH POSITION 
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9.3.13 Winchester Disk/Floppy Diskette Controller Board: 
Jumper Settings 


5 ose »7.2.1) | DRIVE-TYPE JUMPER: 

Oremove Pen rnen aenere ke | WANG AND IBM COMPATIBLE 

© Remove Winchester disk / FLOPPY DRIVES (E7-E8} 
floppy diskette controller board 


( 7.2.2). 


| 


FLOPPY FLOPPY 
Ov ; DRIVE DRIVE 
erify proper jumper locations. PRIMARY SECONDARY 


ADDRESS ADDRESS 
(E2-E3}) (E1-E2) 
E/| e 
E8] e ° e—e o—e e | 
ES bd eee e © e@ 
WINCHESTER WINCHESTER 
DRIVE DRIVE 
| PRIMARY SECONDARY 
ADDRESS ADDRESS 
E1E2E3 : ee 
| ee @ {| e 
a . 


EAESEG 
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9.3.14 Wang Local Office Connection (WLOC) Board: 
Switch Settings 


© verify SW 71 (address) settings. 


@Remove top/front cover (7.2.1). Sy 


(ADDRESS) 
10098 /65432 1 


JUUUUUUUL 


A OO He cect? 

DEFAULT 
$22 (HEX, 
ene (HEX. 
282 (HEX, 
242 (HEX, 


2 |] Remove WLOC board (® 7.2.2). 


© Verify Sw2 (Prom Enable} 
settings. 


SWe 
(PROM ENABLE} 


@= SWITCH POSITION 
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9.3.15 Wang Local Office Connection (WLOC) Board: 
Jumper Settings 


© Remove WLOC board (» 7.2.2). 


€) Verify proper jumper locations. 
J4 J8 


i) ee 


@Remove top/front cover { 7.2.1). 


15* 121110" 7 * 5483 


JUMPER POSITIONS 4, 6, AND 
10 ARE DISABLED; DO NOT USE 
THESE POSITIONS. 


JUMPER POSITIONS. 


@ iTERRUPT REQUEST LEVELS. 
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9.3.16 Synchronous/Asynchronous Communications 
Board: Switch Settings 


&) Verify SW1 settings. 


SW1 (SYNC/ASYNC SERIAL 
PORT ADDRESS) 


JUUUUUUUUL 


12040076910 
ite 

DEFAULT 
320 (HEX. 
2A0 (HEX; 
280 (HEX. 
“lala lalalalelell] 240 Hex, 
“la elal(lalalalal| 220 Hex: 


§ = SWITCH POSITION 


@Remove top/front cover (7.2.1). 


Ya Remove synchronous / 
asynchronous board ( ® 7.2.2). 


© Verify SW1A settings. 


SW1A(SERIAL PORT,ADDRESS/ 
INTERRUPT LEVEL 


COM. 
MT A lalls| SOM 4 
BOE llall Ih | COM: 


PORT 2" 


*PORT CAN BE DISABLED BY 
SETTING SWITCH 10 ON BANK 
SW 1 a POSITION. 

(S 
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9.3.17 Synchronous/Asynchronous Communications 
Board: Jumper Settings 


@ Remove synchronous/ 
asynchronous board. 
( ®/.2.2). 
3 | Verify proper jumper 
location. 


@Remove top/front cover ( 7.2.1). 


(INTERRUPT REQUEST LEVEL) 
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3.3.18 Expanded Memory Board: Switch Settings 
(Sheet 1 of 7) 


NOTE © Remove expanded memory board 


D7 2.2). 
An Expanded Memory Card Installation eo. 3 | , 
Assistant program is available to help Verify proper switch settings. 


Switches on expanded memory board(s). 
Insert diskette containing Assistant 
program into floppy drive"A“ and type 
"ASSIST after"A >" appears on screen. 
Press'RETURN’” and follow prompts. we 
@ Remove top/front cover( ™® 7.2.1). 
SW 1 
(ADDRESS) 


JUUUUULULU 


[2 OA0 0.16 910 


944 (HEX: 
324 (HEX: 
2n4 (HEX, 
284 (HEX, 
244 (HEX: 
224 (HEX) 


a= SWITCH POSITION 
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9.3.18 Expanded Memory Board: Switch Settings 
(Sheet 2 of 7) 


Remove top/front cover(™ 7.2.1). @ Remove expanded memory board 


( @7.2.2). 
NOTE 
SWe specifies amount of direct({non- 
paged) memory already residing in © Verify proper switch settings 
system before expanded memory ( ® 9.3.18 sheets 3, 4 & 5). 


board is installed.Setting switch 
specifies that a certain amount of 


memory has already been installed. : 
These values are: SW1 =8192KB, SWe (EXISTING MEMORY) 


SWe= 4096KB, SW3=2048KB, 

SW4= 1024KB, SW5=512eKB, ae 
SW6= 256KB, SW7=128KB, SWE&= 

parity enable/disable. 456 /& 
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9.3.18 Expanded Memory Board: Switch Settings 
(Sheet 3 of 7) 


ro) “ea oa 
Silda °° Pdldilddildd °°"U0 AMAA 
Peale °'7Pbbdtldblall “UPd dll 
SP Tedddlee “Pde Wella 
ee ilddcld °*°°**WUElWGEd “95° Allele Ell 
reid “PW ldedld “°° Falk Fld 
OKT “PPA §*°°°U Fle All 
eee “CUA +72 AGA 
57 oEld *°°HMELECBe “UREA 
mee idlditdlld °°" Edel “YR VAPA 
eel! °° WUE °°°°<°U A ella 
eesiildtiddd UME E dl °*UAbPldd el 
aoskeiddct SPW WEEBd °97e<PU Fall 
eesti “°“PHWAC Edd sso 
esse ddddlld °° CHWO EEA © Soe APP 
reid Eld °°O°WEAAA Ad °7°° AAPA 
eos OE cui 
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9.3.18 Expanded Memory Board: Switch Settings 
(Sheet 4 of 7) 


rc cn cn 


soos DARRAGH °**° UERSBGBK °° AULPEWUL 
voce QAQRAARG 7° JARRBPUL <=> ALLAPURL 
ees TRPGGUUD °° GARBSRRY °° ALLARBLL 
rece DRIGURG °° FUUUBGUY "= ALLFRRL 
coco QARLIORU °° BGUULURL = AURLLMW 
soos DRAQGRAG °° PLUUBUBKY "= ALSUULEG 
sooo QAALAUUU "=" AQUUBRIAY "°° AUBGURU 
sauce DAAGAUAG 72 PLUBSUMY === FLPLUREL 
overs DRAGMU 2 PLUBPURY = USURU 
vvore DRAGPRBL °° PUUUBSUY => AUBLEUEL 
veocs DRRPGUUG °° PLUBSBRY "oe AUSUREILL 
owe DRRAGUAL °° PUUBGUML "°° AUSURBEG 
once DRRAGAYG °° PLULBGURY "'=>"° ALPAULEG 
vsoce DARAGARY &=° PQUAGSUY "= AUBEUURL 
vooce QRARAQWE °° FQWABRIK "°° AUBSUPLE 


ca= Switch position 
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9.3.18 Expanded Memory Board: Switch Settings 
(Sheet 5 of 7) 


SWe THUON MEMORY) SWe (EXISTING MEMORY } oWe an G MEMORY 


cmgommng] (ecg) (suena 
reece Malti “eee lel *°e°° EEC 
77ece Mdtltltlldld “°°? "so? BEE 
vreoene Mg tiUdtld ‘oto bee 974° OEE 
veoses® Mallia “°° *°°”**° BAB 
eee Tete tle °° HEU Eel 
veesene MMigdiddad dette 
rears [flaldldldtlld ““°<° lll 
yesaan® ffl '““*UUlleltl 
ves7ece [Maldldultld “*°°°<°O lll 
jesooKe MMigellewe 7 Te celaelcl 
vesen® Mga lleble eel 
soon MVldtltllld ““°”e ell 
ereane Midd ltd “°° 
serene TWidulddde es eto 
issaone Hifi ‘°F Clolll 


c= Switch position 


-—. 
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9.3.18 Expanded Memory Board: Switch Settings 
(Sheet 6 of 7} 


@ Remove top/front cover(™® 7.2.1). 


© Verify proper switch settings 
( ® 9.3.18 sheet 7). 


@ Remove expanded memory board 
(7.2.2). 


SW3 (MEMORY ALLOCATION) 


“ a m= Switch position 
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9.3.18 Expanded Memory Board: Switch Settings 
(Sheet 7 of 7) 


DIRECT 
MEMORY 
NON- 


PAGED} 
ALLOCATION 
SW3-1 
THROUGH 
Sw3-4)*** 


***SW3-1 through 
SW3-4 define amount 
of memory allocated 
as direct(non-paged} 
memory. 


741-1793 


SW3(MEMORY ALLOCATION) 


HULU 


12345678" 


128KB 
256KB 
384KB 
512KB 
B40KB | ll Hala 


768K | aia ‘SWITCHES 5 AND 6 NOT 
USED: SET T 


B96KB | A 
SW3-8 ENABLES /DISABLES 


1024KB | AGG CPU DIRECT MODE ADDRESSING 
OF MEMORY ON EXPANDED 


1152KB P lala a | SETTING IS 7) TO OVERRIDE 
1260KkB f Alle SW3-1 THROUGH SW3-4, SW3-6 
1408KB | 

1536KB 

1664KB 

1792KB 

1920KB 

CO48KB ta= switch position 
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UNPACKING AND SETUP 


4 Connections 


9.4.1 Electronics Enclosure: Board Locations 


BOARD FASTENING/ 
ACCESS PLATES 


OPTION S 
BOARD 


SOCKETS 


CPU BOARD 
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UNPACKING AND SETUP 
Ga Connections 


3.4.2 Winchester Disk/Floppy Diskette Cabling 
Connections 


WINCGHESTER/FLOPPY DISK 
CONTROLLER BOARD CABLING 
CONNECTIONS: 

J1-FLOPPY DATA CABLES 
CONNECTOR 

J3-DRIVE “D" CONNECTOR 
J4-DRIVE “C" CONNECTOR 
JS-WINCHESTER DATA CABLES 
CONNECTOR (DRIVES “C" AND “D*) 
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4 Connections 


9.4.3 Electronics Enclosure: [/O Connections 
(Sheet 1 of 2) 


VIDEO ADAPTER PLATE MONOCHROME /COLOR(EGA)VIDEO 
CONNECTOR FOR MONITOR CABLE} |BOARD PANEL 
o_o 


mt i 


MONITOR 9-PIN D-SHEI_L 


CONNECTOR 
| ZA |CP!) BOARD CONNECTOR PANEL 
or S& Z SP 
YE b, 


ADAPTER 
PLATE CABLE 
CONNECTOR 


SERIAL PORT 
(9-PIN D-SHELL 
CONNECTOR) 


PARALLEL PORT 
(25 PIN P- 


SHELL 
CONNECTOR} 


UNPACKING AND SETUP 
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UNPACKING AND SETUP 


4 Connections 


9.4.3 Electronics Enclosure: 1/O Connections 
(Sheet 2 of 2} 


SYNCHRONOUS/ASYNGHRONOUS 
COMMUNICATIONS BOARD 


INDUSTRY STANDARD, 
ASYNCHRONOUS-ONLY 
PORT(S-PIN D-SHELL 

CONNECTOR) 


SYNCHRONOUS / 
ASYNCHRONOUS SERIAL 
PORT(25-PIN D-SHELL 
CONNECTOR} 


FOR STANDARD 928 
COAXIAL CABLE 
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UNPACKING AND SETUP 


4 Connections 


9.4.4 Electronics Enclosure: AC Power Connection 


@ set voltage selection switch to 


proper line voltage ( 9.3.1). 


\ 


Vij 


741-1793 


+ 


\ 


aN 
Aas 
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—— 
=r: 


* 
1A — +" 


SS 


N 


AYA 
me \ 
AN 
- 
\Z 


© Connect ac power cord between 
electronics enclosure and ac 
outlet. Tighten connector 
screws. 


~ aK 
WO 
Chee, 


Pe 
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UNPACKING AND SETUP 


4 Connections 


9.4.5 Monochrome Monitor Connections 


| @ Connect keyboard cable to 
connector in rear of monitor. 


© Connect monitor cable connectors 
(2) to monitor cable connector in 
monochrome/color(EGA}video 
board and video adapter plate. 
Tighten connector screws. 
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UNPACKING AND SETUP 


4 Connections 


9.4.6 Electronics Enclosure: Intra-Unit Cabling 


VIDEO ADAPTER PLATE LITHIUM BATTERY 
INTERNAL CABLE CONNECTS (666-1018) 

TO POWER SUPPLY CONNECTS TO CPU 
ADAPTER HARNESS BOARD J10 
CONNECTOR CONNECTOR 


FLAT CABLE 
HARNESS (220-3477) 
CONNECTS TO DISK/ 

DISKETTE CONTROLLER 
BOARD J1,J5,J4 AND 
J3 CONNECTORS,AND 

DISK /DISKETTE DRIVES 


“<P POWER SUPPLY 
a ADAPTER HARNESS 
3 (220-2567) 


CONNECTS TO 220-260e, 
VIDEO ADAPTER 
PLATE CABLE CONNECTOR, 
AND CPU BOARD J13 AND J14 


CONNECTORS 
VIDEO ADAPTER 
PLATE EXTERNAL 
CABLE CONNECTS 
TO CPU BOARD 
J1 CONNECTOR KEYLOCK / 
POWER SWITCH 
SERIAL/PARALLEL CABLE ASSY 
PORT PANEL CABLES (220-2602} 
(220-3606, 220-3605) SPEAKER = =CONNECTS TO CPU BOARD 
CONNECT TO CPU CABLE J23 AND DISK/DISKETTE 
BOARD J12 AND 11, te ©0-€607] CONTROLLER J6 
CONNECTS TO CONNECTOR 


CONNECTORS CPU BOARD 


J22 CONNECTOR 
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UNPACKING AND SETUP 
95 Voltage 


Checks 


9.5.1 CPU Board: DC Voltage and Ripple Checks 


POWER SUPPLY CABLE 


@Remove top/front cover { 7.2.1). CONNECTOR TEST POINTS 


@set electronics enclosure power-on / 
off button to ON position{( 3.1.1). 


+0V (PIN 3) 
+O0\V/ 


5V (PIN 1 
-12\V (PIN 9) nei 2 
+15V(PIN 8) . 
+12V(PIN 7) 
-5V(PIN 10) 


© connect common lead of DVM 
to OV test point on power supply 
Cable connector. 


© connect positive lead of DVM to 
-OV,-12V,+12V,+5V test points 
on power supply cable connector 
ard verify dc voltage limits. 


Test Point Voltage Limits(Vdc} 


-5V -4.79 -9.25 
-12V -11.4 -12.6 
+12V +11.4 +12.6 
+90V 4.75 40.29 


414.25 415.75 
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UNPACKING AND SETUP 


95 Voltage Checks 


9.5.2 Video Adapter Plate: Monitor and Keyboard DC 
Voltage and Ripple Checks 


@Remove top/front cover (7.2.1). 


Set electronics enclosure power-on/ 
off button to ON position( ® 3.1.1). 


Connect common lead of DVM toz0V 
test point on video adapter plate 
connector. 


SA : ll 4 
S Ay Ne *\ (J +15V 
AZ, 


O 
O 
O 
O 


OQ) +0V 


© Connect positive lead of DVM to 
45V 412V test points on video 
adapter plate connector and verify 
de voltage limits. 
Test Point Voltage Limits(Vdc) 
+5V #4.75459.25 
+1/95V +14.25415.75 


+ OV 
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Checks 


UNPACKING AND SETUP 
95 Voltage 


9.5.3 Floppy Diskette Drive: DC Voltage and Ripple Checks 


@Remove top/front cover (7.2.1). 


@ Press guide rails inward and 
partially slide diskette drive out of 
enclosure to access voltage test 
points on power cable connector. 


©) Set electronics enclosure power 
on/off button to ON position 
( 3.1.1). 


@ Connect common lead of DVM to 
one of ground test points on 
power cable connector(ground 
pins are the two inner pins of 
connector}. 


© Connect positive lead of DVM to 
45V +12V test points on 
power cable connector 

and verify dc voltage limits. 


Test Point Voltage _Limits(Vdc) 


+5V 14,75 45.25 
+12V #11.44+12.6 
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UNPACKING AND SETUP 


95 Voltage Checks 


9.5.4 Winchester Disk Drive: DC Voltage and Ripple 
Checks 


@Remove top/front cover (7.2.1). “ae tm 
©) Disconnect power cable from GA 
rear of oo disk drive 


( 7.2.4 


©) Set electronics enclosure power- 
on/off button to ON position 
}. 


(> 3.1.1 


POWER CABLE CONNECTOR 


+12 are Sy +0\/ 


GND 


© Connect common lead of DVM to 
one of ground test points on 
power cable connector. 


© Connect positive lead of DVM to 
45V +12V test points on 


power cable connector and 
verify dc voltage limits. 


Test Point Voltage Limits{Vdc) 


+5V 44,./5 45.25 
+12V +11.4412.6 
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Oc Installing Options 


9.6.1 80287 Coprocessor Installation 


— 


. Remove top/front cover (7.2.1) 
Cc. Remove disk drive in location ‘‘C' 
(7.2.4). 


3. Position coprocessor over CPU board 
socket US4. 

4. Align coprocessor pins with socket 
holes; press coprocessor firmly into 
place. 

5. Install plastic screw to secure module 
to CPU board. 

6. Remove any option boards that hinder 
access to jumper block containing pins 
E46-E49 (7.2.2); position jumper on 
CPU board properly (9.3.6). 

_ 7. Reinstall disk drive and option board(s). 

8. Secure top/front cover to enclosure. 
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UNPACKING AND 
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9.6.2 Option Board Installation 


1. 
e. 


UNPACKING AND SETUP 


Oc Installing Options 


Remove top/front cover (™7.2.1). 
Remove screw that secures 
fastening/access plate to enclo- 
sure. 


. Lift fastening/access plate out of 


Slot. 


. Align board connectors with CPU 


board sockets. 


. Gently push down on top of board 


SO board connectors firmly mate 
with option sockets; board should 
Slide between grooves of card 
guide that is attached to inside 
front of enclosure. 


. Replace screw that secures option 


board to enclosure. 


. Connect cables (if applicable). 
. gecure top/front cover to enclo- 


SUre. 
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UNPACKING AND SETUP 


Oc Installing Options 


9.6.3 Floppy Diskette Drive ‘B”’ Installation 


1. 


Remove terminating resistor pack 
from optional ““B’ drive (3 1/2- 
Inch drives do not have removable 
terminator). 


. Remove top/front cover (7.2.1). 
. Press in on floppy drive “‘A’’ guide 


rails; pull drive “‘A’’ slightly for- 
ward. 


. Partially slide optional floppy drive 


into location ‘‘B’'’ of enclosure. 


. Attach drive cable harness connec- 


tor to floppy drive “B."' 


. Connect power supply cable and 


grounding strap to floppy arive 
"BY 


. Slide floppy drives ‘A’ and “B™ 


completely into enclosure. 


. Remove drive 'B’ plastic cover 


plate by pushing outward on tabs 
that secure plate to top/front 
cover. 


. Secure top/front cover to elec- 


tronics enclosure. 


741-1793 Page 9-43 


COMPANY CONFIDENTIAL 


UNPACKING AND SETUP 
ss Installin 


g Options 


9.6.4 Winchester Drive ‘‘C’’ Installation 


NOTE 
First Winchester drive (full-height or 
half-height) must be installed in loca- 
tion ‘C.°' Install second Winchester in 
location ‘‘D.’’ (If second Winchester is 
full-height drive, a diskette ‘‘B’’ drive 
cannot be configured. } 


1. Remove top/front cover (7.2.1). 

2. Partially slide drive into location 
“a” 

3. Attach drive cable harness connec- 
tors, power supply cable, and 
grounding strap to drive ‘'C.”’ 

4. Completely slide drive into enclo- 
Sure. 

Oo. Secure top/front cover to enclo- 
sure. 
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Gc Installing Options 


UNPACKING AND SETUP 


9.6.5 Full-Height Winchester Drive ‘‘D’’ Installation 


1 


. Place drive bottom side up. 


©. Loosen captive screws at rear of 


O) 


9. 


drive. 


. Carefully lift board up, exposing 


inside of drive. 


. Remove tarminating resistor pack. 


Use small flat blade screwdriver to 
gently pry resistor pack out of 
socket. (If terminating resistor is a 
Switch bank, set all switches on 
bank to off (open) position. ) 


. Screw board back into drive. 
. Remove top/front cover (7.2.1). 
. Turn drive right side up and par- 


tially slide it into location “‘D.”’ 


. Attach drive cable harness connec- 


tors, power supply cable, and 
grounding strap to drive ‘D.’' 
Completely slide drive into enclo- 
sure. 


10. Secure top/front cover to enclo- 


SUPre. 
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UNPACKING AND SETUP 
Oc Installin 


g Options 


9.6.6 Half-Height Winchester Drive ‘‘D’’ Installation 


—_> 


. Place drive bottom side up. 


2. Set terminating resistor switches 
to off position. (lf terminating 
resistor pack is present instead of 
Switch bank, use small flat blade 
screwdriver to gently pry pack out 
of socket. } 

3. Set switch e of drive select (DS) 
bank to ‘‘on’’ position; all other 
Switches on DS bank should be 
“off.” 

4. Remove top/front cover (7.2.1). 

9. Turn drive top side up and partially 
Slide it into location ‘‘D.”’ 

6. Attach drive cable harness connec- 
tors, power supply cable, and 
grounding strap to drive 'D.’' 

7. Completely slide drive into enclo- 
Sure. 

8. Secure top/front cover to enclo- 
Sure. 
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UNPACKING AND SETUP 


Oc Installing Options 


9.6.7 Installing Single In-Line Memory Module (SIMM) 


CAUTION 
SIMMs are sensitive to static elec- 
tricity. Handle carefully and do not 
touch component side of the SIMM. 


16 BIT EXPANDED 


1. Position SIMM above appropriate eter 


socket on expanded memory board. 


2. Insert SIMM into board socket; 
connectors on bottom of SIMM 
must be aligned with pins on board 
socket. Apply light pressure to top 
of SIMM. 


3. Align holes in corners of SIMM with 
the two posts on either side of 
board socket. Press on edges of 
SIMM and rotate it backwards into 
socket. Board socket latches 
should snap over SIMM. 


ag POSTS 


BOARD SOCKET'S 
FOR SIMM ae: 
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741-1793 


UNPACKING AND SETUP. 


| Software Installation 


9.7.1 INSTALL Program: Description 


The INSTALL program consists of four 
utilities: SETUP, HDINIT (Winchester 
or hard disk initialization), FDISK (Win- 
chester partition), and FORMAT (par- 
tition format). These utilities are exe- 
— from a file on system diskette 


SETUP is a software program that 
identifies the options installed on the 
system. This utility must be executed 
after all internal and external options 
have been configured. If the CPU 
board or lithium battery is replaced, or 
if any new options are added, SETUP 
must be run again. 


The HDINIT (Winchester initialization) 
utility formats the hard disk drive and 
detects and marks any defective 
tracks on the disk. 


The FDISK (Winchester partition) util- 
ity creates the largest MS-DOS parti- 
tion acceptable on the hard disk drive 
(operating system will recognize a disk 
partition of up to S2MB). 


The FORMAT (partition format) pro- 
gram sets up an MS-DOS boot sector 
in the partition created by FDISK. 
FORMAT also prepares the partition 
to accept files by setting up a file allo- 
cation table and root directory. 


Any of the INSTALL utilities may be 


run singly by entering the utility's 
name when the command processor 
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prompt appears on the monitor 
screen. After the utility's name has 
been entered, the RETURN key must 
be pressed. For example, if the 
prompt ‘A> "is on the screen, the 
SETUP utility may be run by typing 
“SETUP” after the prompt; i.e., 
“A> SETUP ™ 


The INSTALL program has two opera- 
tional modes: an interaction mode that 
permits the operator to skip steps 
when executing a utility; and an auto- 
mated mode that initiates automatic 
system execution of all INSTALL utili- 
ties without user intervention. 


CAUTION 


Use of automated mode destroys all 
data on the hard disk drive. 
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UNPACKING AND 


i” Software Installation 


SETUP 


9.7.2 Preparing Winchester Drive 


CAUTION 
Preparing Winchester drive results in 
destruction of all data already present 
on hard disk. 


. Run “HDINIT™ utility.* 

. Run FDISK" utility. 

. Run “FORMAT” utility. 

. Type ‘SYS C:' to copy system 
files to Winchester. 

. Copy files from system diskettes 
to Winchester drive. 


KOM —- 


Ol 


*Executing “‘HDINIT"’ utility can take 
2 to 4 hours. 
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SECTION 10 
FUNCTIONAL DESCRIPTION 


(UNAVAILABLE AT PRESENT TIME} 
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SPECIFICATIONS 


1 1 .1 Hardware 


Electronics Enclosure Dimen- 
sions (resting flat, no stand) 


Height: 6.6 in. (16.8 cm] 
Width: 21.38 in. (54.38 cm) 
Depth: 16.25 in. (41.3 cm) 


Electronics Enclosure Wéeignit 
92 |b (23.6 kg) 


Electronics Enclosure Power 
Requirements 


Voltage: 90 to 138e Vac 
(115 Vac nominal) 
180 to 264 Vac (220 Vac nominal) 


Frequency: 47 to 63 Hz (60 Hz nomi- 
nal} 


Current (operating): 3A (@ 115 Vac; 
1.5A @ 220 Vac 


Monochrome Monitor Dimen- 
sitions 


Height: 11.4 in. (29.0 cm) 
Width: 12.5 in. (81.8 cm) 
Depth: 12.4 in. (81.5 cm) 


Monochrome Monitor Weight 
14 Ib (6.36 kg) 

Color Monitor Dimensions 
Height: 13.5 in. (84.3 cm) 


Width: 14 in. (85.6 cm) 
Depth: 15.7 in. (89.9 cm) 


741-1793 
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Color Monitor Weight 
29.5 Ib (13.4 kg) 


Keyboard Dimensions 
Height: 1.65 in. (4.19 cm) 


Width: 19.9 in. (50.5 cm) 
Depth: 7.6 in. (19.3 cm) 


Keyboard Weight 
3.25 |b (1.48 kg) 


System Environmental 
Requirements 


Relative Humidity: 20% to 80% (non- 
condensing) 


Ambient Temperature: 60°F to 90°F 
(15°C to 32°C) 


Maximum Altitude: 6562 ft (2000 m} 
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ILLUSTRATED PARTS 
1 2.1 System Co 


mponents (Sheet 1 of 5) 


Item Part Number Description 

1 2/9-075/7 Monochrome monitor 
2 729-3446 Color monitor 

3 7295-3401-US Keyboard 
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ILLUSTRATED PARTS 
1 2.1 System Co 


mponents (Sheet 2 of 5) 


Part Number Description 

2/0-1078 SPS-229 power supply 

279-0760 1.2MB, 5.25-in. diskette drive 
2/9-0765 S6O0KB, 5.25-in. diskette drive 
2/9-0766 720KB, 3.5-in. diskette drive 

2/9-0767 20MB Winchester disk drive (half-height) 
2/9-0773 40MB Winchester disk drive (half-height) 
279-0768 33MB Winchester disk drive 

2/9-0769 42MB Winchester disk drive 

279-0770 67MB Winchester disk drive 
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1 2.1 System Co 


Item 
13 


14 


195 
16 
17 
18 


19 
20 
21 
a 
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— F— F — — 9 
COAaNRO® > BG 


Part Number 
210-8770-A 


725-8986-A 


210-9454-A 
210-9453-A 
729-3467 
210-9455 


725-3466 
220-3477 
220-2567 
666-1018 


ILLUSTRATED PARTS 


mponents (Sheet 3 of 5) 


Description 


Winchester disk/floppy diskette controller 
board (will replace Western Digital control- 
ler, P/N 725-3359} 


Monochrome/color (EGA) video board (will 
replace video board, P/N 725-3358) 


Wang local office connection (WLOC) board 
16-bit expanded memory board 
3e-bit expanded memory board 


Synchronous/asynchronous communications 
board 


PC 380 CPU board 
Flat cable harness 


at] 


Power supply adapter harness 
Lithium battery | 
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ILLUSTRATED PARTS 
7 2.1 System Co 


mponents (Sheet 4 of 5) 


Item Part Number Description 

23 220-2602 Keylock and power switch cable assembly 

24 220-2601 Speaker and cable 

2d 729-3468 80287 math coprocessor module (located 
on CPU board underneath drive ‘‘C'') 

26 458-3731 Serial/parallel port panel (comprises 220- 
3606 (serial cable) and 220-3605 (parallel 
cable)) 

o/ 220-2570 Video adapter plate 
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ILLUSTRATED PARTS 
1 2.1 System Co 


mponents (Sheet 5 of 5) 


Item Part Number Description 

28 376-6050 Single in-line memory module (SIMM) 
29 279-1055 Cover/base assembly 

30 458-3974 Chassis weldment 
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1940 MONITOR CONTROLLER 
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CONTENTS 

Page 
Gal) INTRODUCTION. -cocsamaitnrersacoracemasisaabctrscnaseeevaumeatSaotetsonacnuertawiemanten 6-2 
BZ “SEV TINGS: -vipetistonecceeecnietenscastsenniancunnaaee oat cae eateanenteaeadaceteanl 6-3 
6.3 CONTROLS: AND INDICATORS - sscsvavssseuscswtestroustaxtiecetnadenronerssianien 6-4 
O44 TZPROWUBLESHOG ANG: scsssnitcocctncsseuniountestiseiviseticateimnedscicuacetesseee: 6-5 
6.4.1 TOOIS ANG. EQUIDIMCIL ccsseiéccnesses tess dmcueacnsbsasvenesnetinemntieeieadesieates 6-5 
6.4.2 POWCr=UD: BIT JDIAQQNOSTICS: -cviseciscordenidanscnesegaseensamestheeuhdeaeetonude 6-6 
6.4.3 DIAGMOSHC WUIIEY saunacetcued uthtcenuenataiessatsaseatean tecoawiccmbes nstebeestnnewee 6-7 
6.4.4 Troubleshooting Procedure ..........ccccccsccseeseseuceesecectueteseeeeeseuees 6-8 
659: “PARTS HEPEAGEMENT senwescestannesctiSeoenceneseaeentrcetudecatctisdeuecsntiens 6-9 
6.6 INSTALLATION .............0.. ssa abalee edie hibat ade ee ta nacinaelia sae auaniececeate cues 6-11 
6.6.1 1940 Controller Installation oo... ccccccceeeseeveeeeeeeeeeeeey 6-11 
6.6.2 1940 Controller Cabling 0... cccececssscseeteeeeceeceetecseveeneas 6-12 
6:./ “FUNCTIONAL: DESCRIPTION: aivcccercsicvn tiara cntentaciniinrciceoieeancdovares 6-13 
6.7.1 OCA cecaeienea tate yacaaients ve ecacaaemiaenereraelneee mien geaaieneeiieneiiee disnesn 6-13 
6.7.2 1940 Controller Block Diagram .........ccccccceccceeceeeeeceeeeeeeeesees 6-14 
6.7.3 1940 Controller Block Diagram DeSCription .............cececee eens 6-15 
Gre ‘ILEUSTRAUVED PARTS. scccatoxornncancontsenevnaneteadersedeceslenentuesoutemacseins 6-17 


741-1859-1 Page 6-1 COMPANY CONFIDENTIAL 


1940 MONITOR CONTROLLER 


6.1 Introduction 


NOTE 


This section contains information per- 
taining only to the Two Page 1940 
Monitor Controller PCA. For informa- 
tion about the Two Page 19-inch Moni- 
tor (MON-1940), refer to manual 
741-1878. 


The Two Page 1940 Monitor Control- 
ler board is an interface to the 19-inch 
monochrome monitor model MON- 
1940. It enhances user applications 
such as desktop publishing, low end 
CAD, and applications requiring multi- 
ple windows for the 200/300 Series 
PCs and WIIS. Features include the 
following: 


e Fits Wang 200/300 Series PCs 
8-bit or 16-bit slots 


e Drives the MON-1940 Two Page 
Monitor 


eRuns IBM Monochrome Display 

Adapter (MDA) software and emu- 
lates Hercules'™ Monochrome 
Graphics PCA. 


The minimum PC hardware require- 
ments are as follows: 
e 1.2 MB diskette 


e 640 KB main memory 


e 512K expanded memory module 


741-1859-1 
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e928 WLOC card 


e 1940 two page monitor controller 


A list of software required for WIIS 
imaging is listed below. 


eMS DOS 3.2 or higher 
e VS operating system 7.14 or higher 
e VS WIIS environment 2.20 or higher 


e 4250-IMG-SW-9 workstation soft- 
ware 


Hercules is a trademark of Hercules 
Technology, Inc. 


@ END 
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1940 MONITOR CONTROLLER 


6.2 Settings 


J1 
1234 


—~ 64K Hercules/ 
Monochrome Emulation ON 

- 32K Hercules/ 
Monochrome Emulation ON 


= Emulation OFF 
(ke Xe) (not supported) 


os 


@ END 
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1940 MONITOR CONTROLLER 


6.3 Controls And Indicators 


2 
Item Name Type and Function 
1 J4 Interface 26-pin connector, provides physical interface 
Connector to MON-1940 Two Page Monitor 
2 J3 DO NOT USE 


@ END 
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1940 MONITOR CONTROLLER 


6.4 Troubleshooting 


6.4.1 Tools and Equipment 


Tools and Equipment required to 
troubleshoot the two page 1940 con- 
troller consist of BIT diagnostics and 
PC Diagnostic Utility. 


NOTE 
BIT diagnostic error messages and 
error message interpretation for PC 
240, PC 280, and PC 380 are con- 
tained in Section 6 of their associated 
manuals. 


BEND 
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1940 MONITOR CONTROLLER 
6.4 Troubleshooting 


6.4.2 Power-Up BIT Diagnostics 


Power-up BIT Diagnostics perform 
diagnostic testing of the option system 
each time the PC is powered on. The | 
Two Page 1940 Controller performs a basic 
memory BIT test. and in the event of an 
error, an audible tone (beep) will be 
sounded through the system speaker. If 
other circutiry on the board is not 
functionai, the system either may hang 

or the monitor will not display information. 
If a problem is encountered, run the 
Diagnostic Utilties. (-6.4.3) 


Prior to powering on the PC, perform 
the following hardware checks. 


e Board is properly seated in an 
expansion slot 


e Monitor cable is properly connected 


e Monitor is powered on 


BEND 
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1940 MONITOR CONTROLLER 


6.4 Troubleshooting 


6.4.3 Diagnostic Utility 


Diagnostic Utility is a diskette-based 
troubleshooting aid that allows the 
user or CE to run extensive diagnostic 
testing. Diagnostic Utility 
195-5537-9 Rev 2860 or higher sup- 
ports the 1940 controller. Refer to 
the associated manual for Diagnostic 
Utility operating procedures. 


BEND 
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1940 MONITOR CONTROLLER 


6.4 Troubleshooting 


6.4.4 Troubleshooting Procedures 


The following table presents a list of 
possible faults and corrective actions. 


Fault Condition Troubleshooting Action 
system will not power up 1940 controller is defective. Remove 
with 1940 controller installed 1940 controller and re-boot the sys- 


tem. If system powers up, 1940 con- 
troller may be defective. Run power- 
up diagnostics and Diagnostic Utility 
to verify system integrity. Replace 
1940 controller (— 6.5) and perform 
power-on procedures. 


If system does not power up with 
1940 controller removed, refer to as- 
sociated system manual for trouble- 
shooting procedures. 


system powers up, 1940 BIT Reseat board and re-boot the sys- 
error is encountered tem. If error continues, replace 1940 
controller (—> 6.5). 
system powers up, monitor Monitor may be defective. Verify 
screen does not display monitor cabling and that monitor is 
raster or screen load powered on. Check fuse. Refer to 
monitor manual for troubleshooting 
procedures. 
BEND 
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1940 MONITOR CONTROLLER 


6.5 Parts Replacement (Sheet 1 of 2) 


- To Remove: 
oa we 


NOTE 
Parts replacement illustrations use 
PC 280. Other PC parts replacement 
procedures for this option are similar. 


Power off. Remove ac from 
unit. 


‘ay 
fo 


, if 
ON y 


€ Cisconnect signal cable from 
26-pin connector on controller 
board. 


Remove top/front cover. 


m® NEXT 
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1940 MONITOR CONTROLLER 


6.5 Parts Replace’ ent (Sheet 2 of 2) 


G3 Remove screw from 1940 
controller fastening plate. Lift 
board from unit. 


e END 
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1940 MONITOR CONTROLLER 


6.6 Installation 


6.6.1 1940 Controller Installation 


Power off. Remove ac from unit. 


Remove top/front cover. G3 Set U1 for appropriate emulation 
mode (® 6.2). 


Remove screw securing fastening/ 
access plate to enclosure and 
remove plate. 


Install 1940 Controller into 
expansion slot and secure with 
screw removed previously. 


741-1859-1 


1940 MONITOR CONTROLLER 


6.6 Installation 


6.6.2 1940 Controller Cabling 


Connect signal cable to 9-pin 
D-SUB connector on rear of 
monitor. 


Tighten thumb screws. 


Connect other end of signal cable 
to connector on 1940 controller 
board on rear of electronics 

enclosure. 


G3 Tighten thumb screws. 


@ END 
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1940 MONITOR CONTROLLER 


6.7 Functional Description 


6.7.1 General 


The Wang 1940 Two Page Monitor 
Controller runs all software that runs 
on the IBM monochrome display 
adapter (MDA) card or the Hercules 
monochrome graphics card. When in 
Hercules or MDA mode, the 4:3 as- 
pect ratio is maintained. This creates 
a window centered on the monitor 
screen. Vertical resolutions, normally 
340 and 350, expand to 696 and 700 
by double dotting vertically. When in 
MC.A mode, high intensity is imple- 
mented by pairing ON pixels with ON 
pixels horizontally. A double frequency 
dot clock is maintained so that the 
size of the pixel is cut in half, resulting 
in a horizontal resolution of 720. 


Address space consumed by the 
board is limited to 64K. A_ utility 
allows the base address of the mem- 
Ory map to be programmed. This util- 
ity runs in the AUTOEXEC.BAT file. It 
programs the expanded memory win- 
dow address register on the card. 
Each software driver reads the ex- 
panded memory winidow address reg- 
ister and configures itself properly so 
that the user does not have to config- 
ure each driver separately. 


The major features of the i940 con- 
troller include the following: 


e 32-bit Graphics System Processor 
that provides the high performance 
compuer graphics applications, CRT 
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timing generation, CRT automatic 
display refresh, controls on-board 
memory, and provides direct com- 
—o with the system’s 
PU. 


e Memory mapping control register 
that provides CPU memory mapping 
of 32K or 64K, PROM enable, Her- 
cules enable, and Hercules clock 
speed. 


eUp to 2MB of SIMM program 
memory 


e512KB video display memory 
e 64KB static RAM 


e DMA logic and interrupt logic that 
provides three interrupt levels and 
three DMA channels 


ePC system address, data, and 
control bus interface logic. 


e Power-On Boot PROM 


e 26-pin video connector that pro- 
vides monitor control signals--video, 
Hsync, and Vsync 


BEND 
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1940 MONITOR CONTROLLER 


6.7 Functional Description 


6.7.2 1940 Controller Block Diagram 


VIDEO 
= Bhoce snc VIDEO 
BLANKING HSYNC 
LOGIC CONNECTOR 
VSYNC 
VIDEO 
MEMORY 


PROGRAM 
MEMORY 


BOOT 
PROM 


BLANKING 
GRAPHICS 
SYSTEM VSYNC HERCULES 
PROCESSOR EMULATION 
(GSP) REGISTER 
HSYNC 


DATA BUS 64K 
ADDRESS BUS 
LATCH LATCH 
DMA/ BUS MEMORY 
INTERRUPT CONTROL MAPPING 
REGISTER REGISTER REGISTER 


SYSTEM BUS CONTROL BUS 


INTERFACE INTERFACE 


PC SYSTEM/CONTROL BUS 


@ END 
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1940 MONITOR CONTROLLER 


6.7 Functional Description 


6.7.3 Block Diagram Description (Sheet 1 of 2) 


A 32-bit Graphics System Processor 
(GSP) supports the high performance 
computer graphics applications, CRT 
timing generation, CRT automatic dis- 
play refresh, controls on-board mem- 
ory, and provides direct communica- 
tions with the system’s CPU. 


The GSP performs all general purpose 
processing tasks, and accesses mem- 
ory and peripherals as either a 16-bit 
device (word transfer) or an 8-bit de- 
vice (byte transfer). The GSP con- 
trols all CRT timing signals (VSync, 
HSync, Blank, Display Refresh). 
ON-board program memory, video 
memory, static memory, and boot 
PROM are accessed directly by the 
oa or indirectly through the system 
PU. 


The GSP communicates with the sys- 
tem CPU via the system bus using 
one of three interrupt channels and 
one of three DMA channels. These 
are as follows. 


e interrupt Channel 15 (IRQ15) 
e interrupt Channel 12 (IRG12) 


e interrupt Channel 10 (IRQ10) 


741-1859-1 


Page 6-15 


e DMA Channel 5 (DRQ5) 
e DMA Channel 6 (DR@Q6) 


e DMA Channel 7 (DRQ7) 


The GSP becomes master of the sys- 
tem bus by asserting a DMA channnel 
request (DRQ5-7). The system CPU 
returns the DMA acknowledge and 
the GSP asserts the master line. 


When the GSP is bus master, it can 
access system memory in 16-bit 
memory cycles. For the GSP to re- 
lease control of the system bus, the 
DMA channel request is dropped and 
the master line is set to inactive. 


Memory mapping and control circuitry 
allows the system CPU and GSP to 
access the 64K static RAM emula- 
tion, and/or select dot clock. The sys- 
tem CPU accesses this circuitry by 
either word or byte I/O instructions. 
The GSP accesses this circuitry as 
two 8-bit locations. 


Program memory consists of two 
SIMMs and contains up to 2 MBytes 
of memory. The GSP accesses pro- 
gram memory directly. The system 
CPU can access this memory only 
through the GSP. 


— NEXT 
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1940 MONITOR CONTROLLER 


6.7 Functional Description 


6.7.3 Block Diagram Description (Sheet 2 of 2) 


The 512KBytes of video memory con- 
tain the contents that are displayed 
on the monitor with bit 0 of a word 
being the first dot on the screen. 
several resolutions are available de- 
pending upon the dot clock selected 
and the internal programming of the 
GSP. On 200 dots per inch resolu- 
tion, video memory is organized as 
2048 lines of 128 sixteen-bit words. 
The video memory is output to a shift 
register in 16-bit parallel format and 
is shifted out at the selected clock 
speed (dot clock) iii a serial bit format 
to the monitor display. 


BEND 
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1940 MONITOR CONTROLLER 


6.8 Illustrated Parts 


Item Part Number Description 
1 725-4005 1940 Two Page Monitor Controller PCA 


@ END 
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14 Introduction 


The SC4000 Scanner Controller 
(Model WIIS-INPUT-O6) is a two 
board set consisting of an Image 
Processor board (210-8987) and a 
Scanner Controller board 
(210-9428) . 


The Image Processor board connects 
to the Scanner Controller board via 


an internal 60-pin cable. Image 
Processor board provides” the 
Scanner Controller board with 


access to up to 2 Megabytes of 
shared memory. 


Scanner Controller board contains 
the circuitry required to inter- 
face to the SC4000- scanner 
including circuitry for. serial 
communications interface, system 
timing. address generation, and 
scanner operation. 


PD PD Pd Od Pb OD AD PD Pd OD OD dD PD PD OD AD dD PD Ad OD PD PD Pd Pd OD PD PD POD PD PD Pd PD Pd Ped Od 


PC 240 computer does not support 
the SC4000 Scanner Controller 
(WI I1S-INPUT-0O6) . 


SC4000 Scanner Controller section 
does not contain Scanner SC4000 
operating instructions or installa- 
tion. Refer to the Document 
Scanner (Model SC4000) manual 
(741-1842) for scanner information. 


Pred Pt Prd Pred Ped PB Pd Pred Pred PD PD PD PD PD PD PD OD OD Feb PD PD PD OD PD AD PD AD OD OD PD OD PD Pt OD Od 


$4000 SCANNER CONTROLLER 


Minimum PC hardware configuration 


required for 
Professional Computer 


series 280 and 380 
Imaging Wor- 


kstations with Scanner Controller 
installed are PC Models 280 or 


380 with: 

e 1.2 MB Diskette 

e 640KB Main Memory 

e 512K Expanded Memory Module 

e 928 WLOC Card 

e 1640 Controller, 200 DPI (PC280 
Only) or 

® 1640 Controller, 100 DPI (PC280 
and PC380) or 

® 1940 Controller. 100 DPI (PC280 
and PC380) 

Software required for WIIS 


Imaging are: 


MS DOS 3.2 or Higher 

VS Operating System 7.14 or 
Higher 

VS WIIS Environment 2.20 or 
Higher 

4250-IMG-SW-9 Workstation 
Software 


eg Ey © oem rea PE Ae Ss he She sv sa PS SSS Nee NN SP sf NG NA “RES 
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$0400 SCANNER CONTROLLER 
12 Settings 


7.2.1 Image Processor Board 


I/O Address Space 
Switch, SW1 


HUUOUQOUUL 


QLOSLOGVET| 
AY —_____ Al L Not Used 


Plo ENGI 
O6SLIGPEZL 


OXxXO00XX00. 


alld 
O6S8L9SrEZl 


er es 


356H 
Default | 


OxX0X0X00 


PlellIWAE 
O6SL9SPECT 
OXXX00X00 


Switch Position 
Contacts Closed 
Contacts Open 


x< 
oud 
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$04000 SCANNER CONTROLLER 
12 Settings 


—_—_ SESS 


7.2.2 Scanner Controller Board 


1/0 Address Space 
Switch, SWI 


123456 78910 


JUUUUUUUUL 


Al______=, AQ L_ Not Used 


Default 


J3* 
Clock Jumper 


Switch Position 
Contacts C/osed 
Contacts Open * Set as Shown 


ee ane 


741-1859-2 Page 7-4 COMPANY CONFIDENTIAL 


§04000 SCANNER CONTROLLER 
13 Controls And Indicators 


7.3.1 Image Processor Board 


Item Name Type and Funct ton 


a 


1 Internal Connector, J1 Connector; 60-pin. provides interface 
signals, address, and data lines to 
Scanner Controller (or other optional 
controller). 


conor ose vusesabdemneeesanissemenmnpanieenteeateusditnrpantenansaanema name peteaneqasuismetanteran neinamneaat teamed toed 
EE 


END 
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§C4000 SCANNER CONTROLLER 
13 Controls And Indicators 


7.3.2 Scanner Controller Board 


[ten Name Type and Function 


1 Internal Connector, J2 Connector; 60-pin, provides interface 
signals, address, and data lines to 
Image Controller. 


Interface Connector, J1 Connector ‘D': 3/7-pin. provides the 
physical interface between the 
scanner and Scanner Controller board. 


END 
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74 Troubleshooting 


7.4.1 Tools and Equipment 


Tools and equipment required to 
troubleshoot the SC4000 Scanner 
Contro//er consists of BIT diagnos- 
tics and PC Diagnostic Utility. 


PD PB PD PD OD OD PD PD ED OB PD PD PD PD PDP PD OD PD FB PD POP OD FD PD PDO OD OD OD FB POD PE PD PO FE PD 


PC-280 and PC-380 BIT diagnostic 
error messages and error message 
interpretation are contained’ § in 
Section 6 of their associated 
manuals. 


PO PD Pd PD PD PD OD PD OD PB PD PO OD PD PD PD PD OD PD PD OD PD FE OD OD FD PD PD PD OD PD OG PO OD OD 
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4 Troubleshooting 


7.4.2 Power-Up BIT Diagnostics 


Power-up BIT Diagnostics perform 
diagnostics testing of the system 
every time the PC is powered-on. 

lf a problem is encountered, run 
the Diagnostic Utilities. (- 7.4.3) 


Prior to powering-on. perform the 
following hardware checks. 


e The two boards are properly 
seated in expansion slots. 


e sInternal cabling is properly 
connected. 


e Image Processor Address 1/0 
Space switch is set to a valid, 
non-conflicting address. 
cay ree 


e S$C4000 Scanner Controller Ad- 
dress I/O Space switch is set 
to a valid, non-conflicting 
address. (7~ 7.2.2) 


e® Scanner interface cable is 
properly connected. 


e Scanner iS powered-on. 


nn EE SCN GE OR A 
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1.4 Troubleshooting 


7.4.3 Diagnostic Utility 


Diagnostic Utility is a diskette 
based troubleshooting aid that 
allows the user or CE to run 
extensive diagnostic testing. 


Minimum hardware requirements for 
running Diagnostic Utility requires 
a PC 280 or PC 380 with the 
following PCAs installed: 


e Image Processor Board 

e SC4000 Scanner Controller 

e® 16” Monitor Controller Card (100 
or 200 DPI, system dependent ) 


Additionally. a 16 inch monitor and 
a SC4000 Scanner is required. (The 
SsC4000 Scanner is required to run 
Scanner Panel test. Automatic Docu- 
ment Feeder test. and Video Conf i- 
dence tests.) 


Diagnostic Utility part number 
195-7330-0 Revision 2900 or higher 
_ supports the SC4000 Scanner Con- 
troller and Image Processor 
Controller. Refer to associated 
PC manual for Diagnostic Utility 
operating procedures and to the 
documentation supplied with the 
Diagnostic Utility. 
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§04000 SCANNER CONTROLLER 
14 Troubleshooting 


7.4.4 Troubleshooting Procedures 


Troubleshooting procedures are 
presented in the format; Fault 
Condition and Troubleshooting 
Actions. 


EE 


Fault Condition Troubleshooting Action 


system will not power-up e@ SC4000 Scanner Controller or Image Processor 

with SC4000 Scanner may be defective: 

Controller and Image Remove SC4000 Scanner Controller and Image 

Processor installed Processor and re-boot the system. If system 
powers-—up, SC4000 Scanner Controller and/or 
Image Processor may be defective. Run 
power-up diagnostics and Diagnostic Utility 
to verify system integrity. Verify SC4000 
Scanner Controller |!/Q Address Space switch 
settings (~ 7.2.2). Verify Image Processor 
Controller !/0 Address Space switch settings 
(- 7.2.1). Replace one of the two boards 
and perform power-on procedures. 

e lf system still does not power up. replace 

other board and perform power-on procedures. 
Replace defective board(s). 


System powers—up, BIT e Verify boards |/O Address Space switch 

error is encountered. settings. Reseat boards and perform system 
power-on procedure. If error continues, 
replace one board at a time to determine 
the failing unit. Run Diagnostic Utility 
to verify system integrity. 


a 


system powers-up, BIT e Scanner Controller may be defective: 
Test passes, scanner does Verify scanner cabling and that scanner is 
not function powered-on. (Refer to Document Scanner 
manual 741-1842. ) 
® Run Diagnostic Utility to verify scanner 
integrity. 
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$0400 SCANNER CONTROLLER 
15 Parts Replacement 


7.5.1 Image Processor (Sheet 1 of 2) 
To Remove 
NOTE HEM Disconnect interna! inter- 
face cable from Image 
Parts replacement illustrations use Processor connector J1. 


Professional Computer Mode! 280. 
PC Model 380 parts replacement pro- 
cedure for this option are similar. 


Pd Pd Pb Pd Pb PO OD PD PD Pd Ped Ob Od Ped Pred PD PD PD PD PD PD PD PD PD PD PD Od Ped PD PD PD PO OD PD PD 


Power unit OFF and disconnect 
ac power. 


WM Remove electronic enclosure 
top/front cover. (Refer to 
appropriate manual.) 
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$04000 SCANNER CONTROLLER 
15 Parts Replacement 


7.5.1 Image Processor (Sheet 2 of 2) 
To Install 


En Verify Image Processor 1/0 


RB Remove Image Processor Pisigeligey _ switch settings. 
OT ee 


fastening plate screw. | 
Remove board from expansion 


Slot. 
NOTE 


Image Processor must be installed 
in a 16-bit expansion slot adja- 
cent to SC4000 Scanner Controller. 


PD PD PD PD PD Ag Pd Pd Pd Ped PD Pb Od PD PD PD AD PD PD AD PD PD PO PD OD AD Pd Ped OD OD PD PD OD OD 


WE Reverse removal procedures to 
comolete the installation. 


COMPANY CONFIDENTIAL 


741-1859-2 Page 7-12 
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15 Parts Replacement 
7.5.2 SC4000 Scanner Controller (Sheet 1 of 2) 
To Remove 
| 1 Power unit OFF and disconnect 
ac power. MB Disconnect internal inter- 
face cable from connector 
| 2 | Remove electronic enclosure J2. 


top/front cover. (Refer to 
appropriate manual.) 


is. Disconnect scanner inter- 
face cable from rear panel 
connector J1. 


MBI ary 
ox 
NS 
N s KZ “7 
we J 


—>NEXT 


ay os ne a __ EO ne ES ee tN Sm ce SR 
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15 Parts Replacement 


$0400 SCANNER CONTROLLER 


7.5.2 $C4000 Scanner Controller (Sheet 2 of 2) 


MEM Remove screw from fastening 
plate. Remove board from 
expansion slot. 
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To Install 


Ea Verify SC4000 Scanner Control- 
ler Address Space switch 
setting. (~ 7.2.2) 


PO PID PB OD PD PD OD Pd PD PD OD PD OD PD PDD AD PD PD Pd Pd Ped Pd Pd Pd Ped Pd Pu Prd Ord Prd PD OO PD 


SC4000 Scanner Controller must be 
installed in 16-bit expansion slot 
adjacent to the Image Processor. 


Pd Pred PD PD Pd Pd Peg Pd PD PbO OD Pd PD OD PD OD Ped Pred Pred Pry Pred Ped PD Pred Ors Prd Ped Ore Pa PD Ped Pd Pd OD 


Reverse removal procedures to 
complete the installation. 


a ec eu Me 
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1.6 Installation 
7.6.1 Image Processor/Scanner Controller installation (Sheet 1 of 2) 
NOTE 


BEM Remove screws securing 
adjacent fastening/access 
plates to enclosure and 

remove. 


series 240 Professional Computer 
does not support the SC4000 
scanner Controller option. 


Pd PD Pd Prd Pb rd Pd PD OD Pied Pb Pep Ped PD FD Pd Od Pd PD POD PD Ad PD PD AD PD PD Pd Ob PD Pd OO PO PD OD 


ae Pawer unit OFF and disconnect 
ac power. 


WE Remove top/front cover. (Refer 
to associated manual.) 


4 Verify Image Processor !/0O Ad- 
dress Space switch settings. 
(- 7.2.1) 


5 Verify SC4000 Scanner Control- 


ler 1/0 Address Space switch 
settings. (~ 7.2.2) 


—>NEXT 
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$0400 SCANNER CONTROLLER 


1.6 Installation 
7.6.1 Image Processor/Scanner Controller Installation (Sheet 2 of 2) 
EM instal! Image Processor and 


Scanner Controller into 
adjacent slots and secure 
with screws removed in 


step 3. 


Install internal jumper 
cable from Image Processor 
connector J1 to Scanner 
Controller connector J2. 


8 Replace top/front cover. 
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§04000 SCANNER CONTROLLER 
1.6 Installation 


7.6.2 SC4000 Scanner Controller Cabling 


Connect scanner cable to Connect scanner cable to 
scanner connector. Secure scanner. 
with two captive screws. 


Connect scanner cable MEM connect scanner cable 
ground lead to controller ground lead to ground tab 
ground tab. On scanner chassis. 
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§04000 SCANNER CONTROLLER 
Ll lIlustrated Parts 


Item Part Number Description 


Ea 210-9428 Image Processor 
210-8987 SC4000 Scanner Controller 
3 | 220-3485 Internal Cable: 1-1/2 inch, 60 Position 


Socket-—-Socket 


—- ee eee 


| 4 421-0121 Interface Cable, 6 feet. 37 Position Socket-—Socket 


END 


a ——— 
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SECTION 8 


1.44-MB 


DISKETTE DRIVE 


1.44-MB DISKETTE DRIVE 


SECTION 8 
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1,44-MB DISKETTE DRIVE 
8.1 Introduction 


The 1.44-MB diskette drive is a 
half—-height. 3.5-inch PC 200/300 
series option that supports 
double-sided, 720-KB 
“microdisks” (P/N 725-2995 or 
equivalent) and high-density. 
1.44-MB microdisks (P/N 
725-3657). Each microdisk is 
sealed in a durable plastic 
holder that inserts easily into 
the diskette drive. The drive 
can be installed in any of the 
CPU/system unit's half-—height 
enclosure compartments. 


Ped PD PDD PD OD PD PD AD AD Pd PD PD PD PD PD PD Pd Pd PD PD PD PD PD ADD PD AD PDD PD AD PD 


NOTE 
Refer to the Specifications 
section for a list of technical 
characteristics pertaining to 
the 1.44-MB drive. 


Pd PA PD PD PD POD PD AD PD Ped PD Pd Pe PD OD OD PD AD PD Pd Pd PD AD PD PD Ped Pd PD PD Pd Ped ed 


The 1.44-MB drive option package 
(model number DSK-0014-PC2) 
contains: 


e 1.44-MB diskette drive 
(P/N 279-0824) 


e Documentation 


END 


res en ar 
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8.2 Settings 


24 
a 


DS 012 3 MX 


Pd PD OD PD PD PD PD FO Pd OD PD PD Pd PD PD OD Pd Pd Pd AD PD Pd Ped Ped Od Ped Ped Ped PD Pd dd Pb Ord 


NOTE 
Removable jumper should always be set 
on DS1. There are no other jumpers 
to check or set on 1.44-MB drive. 


Prd PD PD PE PD PE PD PD PD Pd Pd PD PD PD Pd Pd OD Pd Pd OD PD PD AD PD PD AD AD PD PD PD AD PD POD 


END 
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1,44-MB DISKETTE DRIVE 
8.3 Controls and Indicators 


/tem Name Description 

1 | Disk cartridge Push-button: ejects microdisk from 
eject button drive. 

2 Activity LED Bi-color LED: illuminates amber 


(1.44-MB operation) or red (720-KB 
operation) when drive read/write 
activity occurs. 


a er re 6 ee a partitions ss 


END 
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8.4 Troubleshooting 


8.4.1 Tools and Equipr-ent 


The PC 200/300 Diagnostic Utility 
Support Package (P/N 195-5537-9) 
Rev. 2860 or greater contains 
diagnostics that test the 1.44-MB 
diskette drive. The diagnostic 
tests in the support package that 
pertain specifically to the 
1.44-MB drive are: 


© 1.44-MB Diskette Ctrir/Drive 
(for CE use) 


e Mfg 1.44-MB Diskette 
Ctrir/Drive (for Manufacturing 
use) 


The field repair strategy for the 
1.44-MB diskette option specifies 
replacement of the drive assembly 
and associated cabling as 
field-replaceable units (FRUs). 
No on-site repair of drive 
components is permitted. 


PI PD PD AD ADAD Ad OD OD PD AD PD PD Pd PD AD AD PD PD PD Pe OD PG PD PD PD PD PD PD PDD PD POD 


NOTE 
PC built-in test (BIT) diagnostic 
error messages, error message 
interpretation, and system 
troubleshooting strategies are 
contained in the appropriate PC 
system manual. 


Prd PD Prd PD Pd Pred OD PD OD PD OD POD PD OD PD PD Ad PO PD PDD PD PD PD PD PD PD PO PDD AD PD Od 
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END 
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1,44-MB DISKETTE DRIVE 
8.5 Parts Replacement (Sheet 1 of 2) 


To Remove 
NOTE 
Parts replacement illustrations 
show Professional Computer Mode! P37 


PC 280. (PC models 240 and 380 
parts replacement procedures for 
the 1.44-MB diskette are similar.) 


PD PD Pd Pd Pd OD Pd Ped OD Pd Od PO PD Pd Pd PD PD Pd Pd PD Pd Pd Pd OD PD PD PD PD PD PO PD PD PD OD Pd 


MEM Power down system and 
disconnect ac power. 


WE Remove system unit top/front 
cover. 


MEM Disconnect cabling from rear of 
diskette drive. 


4 Apply pressure to drive's guide 
rails and pul! drive out of 
enclosure. 
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8.5 Parts Replacement (Sheet 2 of 2) 


1,44-MB DISKETTE DRIVE 


i i 


To Install 


MM verify jumper position on rear 
of diskette drive. [— 8.2] 


WE slide diskette drive completely 
into desired half—height 
enclosure compartment until! 
drive locks into place. 


HEM connect signal and power cables 
to rear of diskette drive. 


RM Reinstal| system unit top/front 
cover. 


MEM Run SETUP (part of INSTALL 
program) to reconfigure system. 


i geen eee cenepenereere een 


741-1859-2 Page 8-7 


END 


COMPANY CONFIDENTIAL 


8.6 Installation 


The 1.44-MB diskette drive may 
be installed in any of the 
system unit’s half-—-height 
enclosure compartments. Because 
the 1.44-MB drive’s termination 
resistor is built into the unit, 
the termination resistor cannot 
be removed. 


PO PAD PD AD PD ED Ped OD AD Od PD PD PD POPE PD PD FD PD Pd OD PD Pd PD PD Pd Pd Pd OG PO POD PO Pb 


NOTES 
If a PC 200/300 series system 
contains a 1.44-MB drive and a 
360-KB or a 1.2—MB drive, the 
1.44-MB unit and the non-1.44-MB 
diskette drive retain their 
termination resistor. 


Minimum PROM levels that support 
1.44-MB diskette drive option on 
PC series 200 computers: 7002 R3 
and 7003 R3, microcode revision 
3.10.01 or greater. Minimum 
PROM levels that support 1.44-MB 
drive on PC series 300 
computers: 7007 and 7008, 
microcode revision 1.10.03 or 
greater. 


Prd Prd Pred Prd Ped Prd Pres Pred Pd Pd PD Pred Prd PD Pd Pd Pred Pe PD PD PD PD Pd PD Ped Pe Pd FD PD Pb OD Pd Pd 


MEM Power down the PC and 
disconnect ac power. 


POD AD PO PD PD DPD OD PD PD OD OD OD PD PD PD PD PD PDD PD PD PD PD PD AD AD AD PD PD PD OD 


NOTE 
Refer to appropriate PC system 
manual and diagnostic 
documentation for specifics 
concerning system disassembly 
and the PC 200/300 series 
diagnostic utility. 


Pd Pd Pd PD PD PD PD PD PD PAD PO PD PD Od PD PD PD POD PD Pd Pd Pd PD PD Od Pd Pd Ped Ped Pd Ped Pd Od 


WA Remove system cover. 


741-1859-2 


Page 8-8 


1.44-MB DISKETTE DRIVE 


3 | Verify proper jumper position 
on rear of drive [= 8.2] 


MM Siide diskette drive 
completely into desired 
half-—height enclosure 
compartment. 


MEM connect signal and power 
cables to rear of drive. 


MM Reconnect system unit ac power. 


PI PI PO PD FO PD PD PD Pd PD Pd PO PG PD PD PD PD Pd Od PD OD PD OD PD PD OD PD PO AD PD Pd Ped Pd Ord Prd Pd Pb PD 


NOTE 
The 1.44-MB drive will read and write 
only in the density appropriate for 
the media installed in the drive. In 
order for the drive to read from or 
write to the diskette. a 1.44-MB 
microdisk must be formatted as 1.44 
MB: a 720-KB diskette must be 
formatted as 720 KB. 


Prd PD PD PD OD PD PO Pt PD PD OD OD PD PD PD PD PD AD PD PD OD PD OD PAD PD OD PD PD AD PD PG Pd PD OD Ped Od OD PD 


Run SETUP (part of INSTALL 
program) to reconfigure system. 


REM Run diagnostic utility to verify 
proper drive operation. 


BEM Reinstal! system unit cover. 
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8.7 Specifications 


Physical Dimensions 

Height: 1.6 in. (4.06 cm) 
Width: 5.8 in. (14.73 cm) 
Depth: 8.0 in. (20.32 cm) 


We/ght 
1.22 |b maximum (.55 kg) 


Power Requirements 


Power: +5 Vde +0.25 Vdc @ 0.32 A 
(typical)/0.7 A (maximum), 50 mV 
p-p ripple: +12 Vdc +0.6 Vdc @ 
0.20 A (typical)/0.21 A (maximum). 


100 mV p-p ripple 


Heat Dissipation: 3.5 Watts (max.) 


Temperature Range 


Ambient Operating Environment: 
40°F to 122°F (4.4°C to 50°C) 


Humidity Range 


20% to 80%. no condensation 


Altitude 


500 feet below sea level 
feet above sea level 


1,44-MB DISKETTE DRIVE 


Performance Specifications 
Recording Capacity: 


High-density diskette --— 1.44 MB 
(formatted). 2 MB (unformatted) 
Low-density diskette -- 720 KB 
(formatted). 1 MB (unformatted) 


Recording Heads: two. doubie-sided 
recording 


Tracks: 80 per side (160 total) 


Sectors Per Track (formatted): 32 
(high-density diskette). 16 
(low-density diskette) 


Bytes Per Sector: 256 


Bytes Per Track: 8.2 KB 
(high-density diskette). 4096 
(low-density diskette) 


Bytes Per Surface: 656 KB 
(high-density diskette), 328 KB 
(low-density diskette) 


Data Transfer Rate: 500 K bits per 
second (high-density diskette). 
250 K bits per second (low-density 
diskette) 


Disk Speed: 

Rotation Speed -- 300 rpm +1.5% 
(long term) 

Average Rotational Latency -- 100 ms 
Motor Start/Stop Time -- 500 ms 


Access Times: 


Track-To-Track -- 6 ms 
Average Access Time -—- 96 ms 
Head Settle Time -- 15 ms (maximum) 
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